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What we claim is: 

1. A compound of general formula I - III: * 

Q 1 R 2 r 3 R 2 R 3 Q 2 R 2 R 3 

M q H o H O 

i ii in 

wherein Q 1 and Q 2 are independently selected from the group consisting of O and S; 
n = 1 or 2; 
R 1 is: 

(a) (Ci-Q)alkyl, (C 3 -C 6 )cycloalkyl, (C,-C 6 )haloalkyl, (C 3 -C 6 )halocycloalkyl, (C 2 - 
C 6 )alkenyl, (C 2 -C 6 )haloalkenyl, (C 2 -C 6 )alkynyl, (C 2 -C 6 )haloalkynyl, (Ci-C 6 )alkoxy, (C 3 - 
C 6 )cycloalkoxy, (C,-C 6 )haloalkoxy, (C 3 -C 6 )halocycloalkoxy, (C 2 -Q)alkenyloxy, (C 2 -C 6 )alkynyloxy, 
(C,-C 6 )alkylthio, (C 3 -C 6 )cycloalkylthio, (C r C 6 )haloalkylthio, (C 3 -C 6 )halocycloalkylthio, (C r 
C 6 )alkylamino, (C 3 -C 6 )cycloalkylamino, (C r C 6 )haloalkylamino, (C 3 -C 6 )halocycloalkylamino, di(C r 
C 6 )alkylamino, di(C 3 -C 6 )cycloalkylamino, di(Ci-C 6 )haloalkylamino, di(C 3 -C 6 )halocycloalkylamino, 
(Ci-Q)alkoxy(C r Q)alkyl, (Ci-C 6 )althylthio(C 1 -C 6 )alkyl, (C r C 6 )alkylsulfinyl(C 1 -C 6 )alkyl, (Q- 
C 6 )alkylsulfonyl(C r Q)alkyl, (C 1 -C 6 )alkylamino(C 1 -C 6 )alkyl, di(C 1 -C 6 )alkylamino(C 1 -C 6 )alkyl, (C,- 
C 6 )alkylcarbonyl(Ci«C 6 )alkyl, or cyanoCQ-QOalkyl; or 

(b) unsubstituted or substituted phenyl, 1-naphthyl, 2-naphthyl, phenyl(Ci-C 3 )alkyl, 
phenyl(C 2 -C 3 )alkenyl, naphthyl(C r C 3 )alkyl, phenoxy(Ci-C 3 )alkyl, phenylamino, pyridyl, pyrazinyl, 
pyridazinyl, pyrimidinyl, furanyl, thiophenyl, benzothiophenyl, benzofuranyl, isoxazolyl, imidazolyl 
or other heterocyclyl, where the substituents are independently selected from one to four of the 
following: 

i cyano, nitro, halo, aminocarbonyl, aminothiocarbonyl, carboxy, formyl, hydroxy, 
amino, carbamoyl, (Ci-C 6 )alkyl, (C 3 -C 6 )cycloalkyl, (Ci-C 6 )haloalkyl, (C 3 - 
C 6 )halocycloalkyl, (C 2 -C 6 )alkenyl, (C 3 -C 6 )cycloalkenyl, (C 3 -C 6 )alkadienyl, (C 2 - 
C 6 )alkynyl, (C,-C 6 )alkoxy, (C 3 -C 6 )cycloalkoxy, (C,-C 6 )haloalkoxy, (C 3 - 
C 6 )cyclohaloalkoxy, (C 2 -C 6 )alkenyloxy, (C 2 -C 6 )alkynyloxy, (C,-C 6 )alkythio, (C 3 - 
C 6 )cycloalkylthio, (C 1 -C 6 )haloalkylthio, (C 3 -C 6 )halocycloalkythio, (C 2 - 
C 6 )alkenylthio, (C 2 -C 6 )alkynylthio, (Ci-C 6 )alkylsulfinyl, (C 3 -C 6 )cycloalkysulfinyl, 
(C,-C 6 )haloalkylsulfinyl, (C 3 -C 6 )halocycloalkylsulfinyl, (C 2 -C 6 )alkenylsulfinyl, (C 3 - 
C 6 )cycloalkenylsulfinyl, (C 2 -C 6 )alkynylsulfinyl, (C,-C 6 )alkylsulfonyl, (C 3 - 
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C 6 )cycloalkysulfonyl, (C 1 -C 6 )haloalkylsulfonyl, (C 3 -C 6 )halocycloalkylsulfonyl, (Q- 
C 6 )alkylsulfinyl, (C 3 -C 6 )cycloalkysulfinyl, (C r C 6 )haloalkylsulfinyl, (C 3 - 
C 6 )halocycloalkylsulfinyl, (Ci-C 6 )alkylamino, (C 3 -C 6 )cycloalkylamino, di(C r 
C 6 )alkylamino, di(C 3 -C 6 )(cycloalkyl)amino, (CrC 6 )alkoxy(C,-C 6 )alkyl, (C 3 - 
C 6 )cycloalkoxyalkyl, (C r C 6 )alkoxy(C 3 -C 6 )cycloalkyl, (Ci-C 6 )alkylthio(C,-C 6 )alkyl, 
(d^alkylsulfinyKd-CfiJalkyl, (C r C 6 )alkylsulfonyl(C 1 -C 6 )alkyl, (C r 
C 6 )alkylamino(C,-C 6 )alkyl, di(Ci-C 6 )alkylamino(C,-C 6 )alkyl, (Ci-C 6 )alkylcarbonyl, 
(C 3 -C 6 )cycloalkylcarbonyl, (Q-C^alkoxycarbonyl, (C r C 6 )alkylaminocarbonyl, (C 3 - 
C 6 )cycloalkylaminocarbonyl, di(C 1 -C 6 )alkylaminocarbonyl, di(C 3 - 
C 6 )(cycloalkyl)aminocarbonyl, cyano(C r C 6 )alkyl, or tri(Ci-C 6 )alkylsilyl; or 

ii unsubstituted or substituted phenyl, phenyl(Ci-C 6 )alkyl, heterocyclyl, phenoxy, 
heterocyclyloxy, benzoyl, heterocyclylcarbonyl, phenylthio, heterocyclylthio, 
phenylsulfonyl, or heterocyclylsulfonyl wherein one to four substituents are 
independently selected from the group consisting of cyano, nitro, halo, 
aminocarbonyl, aminothiocarbonyl, carboxy, formyl, hydroxy, amino, carbamoyl, 
(C 1 -C 3 )alkyl, (d-C 3 )haloalkyl, (C!-C 3 )alkoxy, (C^Q^aloalkoxy, (C,-C 3 )alkythio, 
(Ci-C 3 )haloalkylthio, (C r C 3 )alkylsulfonyl, (Ci-C 3 )alkylamino, di(Ci-C 3 )alkylamino, 
(C 1 -C 2 )alkoxy(C 1 -C 2 )alkyl, (Ci-C 2 )alkylthio(C,-C 2 )aIkyl, (C^C^alkylsulfonyKd- 
C 2 )alkyl, (C 1 -C 2 )alkylamino(C 1 -C 2 )alkyl, di(C 1 -C 2 )alkylamino(C 1 -C 2 )alkyl, (C r 
C 3 )alkylcarbonyl, (Ci-C 3 )alkoxycarbonyl, (Ci-C 3 )alkylaminocarbonyl, di(Ci- 
C 3 )alkylaminocarbonyl and cyano(Ci-C 3 )alkyl; 

wherein in said substituted phenyl, 1-naphthyl, 2-naphthyl, phenyl(C,-C 3 )alkyl, phenyl(C 2 -C 3 )alkenyl, 
naphthyl(Ci-C 3 )alkyl, phenoxy(Ci-C 3 )alkyl, phenylamino, pyridyl, pyrazinyl, pyridazinyl, 
pyrimidinyl, furanyl, thiophenyl, benzothiophenyl, benzofuranyl, isoxazolyl, imidazolyl or other 
heterocyclyl, two adjacent substituted positions may be joined together with the atoms to which they 
are attached to form an unsubstituted or substituted, unsaturated, partially unsaturated, or saturated 4-, 
5-, 6- or 7-membered carbocyclic or heterocyclic ring wherein: 

the heterocyclic ring contains from one to three heteroatoms selected from N, O, or S; and one to four 
substituents are independently selected from the group consisting of cyano, nitro, halo, 
aminocarbonyl, aminothiocarbonyl, carboxy, formyl, hydroxy, amino, carbamoyl, (Ci-C 3 )alkyl, (Q- 
C 3 )haloalkyl, (C,-C 3 )alkoxy, (C,-C 3 )haloalkoxy, (C 1 -C 3 )alkythio, (C^Q^aloalkylthio, (Q- 
C 3 )alkylsulfonyl, (Ci-C 3 )alkylamino, di(Ci-C 3 )alkylamino, (C r C 2 )alkoxy(C,-C 2 )alkyl, (Ci- 
C 2 )alkylthio(C I -C 2 )alkyl, (C 1 -C 2 )alkylsulfonyl(C 1 -C 2 )alkyl, (C 1 -C 2 )alkylamino(Ci-C 2 )alkyl, di(Ci- 
C 2 )alkylamino(Ci-C 2 )alkyl, (Ci-C 3 )alkylcarbonyl, (Ci-C 3 )alkoxycarbonyl, (Ci- 
C 3 )alkylaminocarbonyl, di(Ci-C 3 )alkylaminocarbonyl, cyano(Ci-C 3 )alkyl, oxo, and methoxyimino; 
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provided that when R 1 is phenyl, the phenyl is substituted at at least two adjacent positions, wherein 
the substituents are fused to form a ring; 

R 2 and R 3 are independendy selected from: 

(a) cyano, aminocarbonyl, carboxy, (d-C 6 )alkyl, (C 3 -C 6 )cycloalkyl, halo(d-C 6 )alkyl, 
(d-C 6 )halocycloalkyl, (C 2 -Q)alkenyl, (d-Q>)cycloalkenyl, (C 2 -C 6 )haloalkenyl, (C 2 -C 6 )alkynyl, (C r 
C 6 )alkylsulfonyl, (C 1 -C 6 )alkoxy(C,-C 6 )alkyl, (C^althylthioCd^alkyl, (d-C 6 )alkylsulfinyl(d- 
C 6 )alkyl, (d-C 6 )alkylsulfonyl(d-C 6 )alkyl, (d-C 6 )alkylamino(C,-C 6 )alkyl, di(d-C 6 )alkylamino(d- 
C 6 )alkyl, (d-C 6 )alkylcarbonyl, (d-C 6 )alkylcarbonyl(Ci-C 6 )alkyl, (d-C 6 )alkylaminocarbonyl, di(C r 
C 6 )alkylaminocarbonyl, (d-C 6 )alkylaimnocarbonyl(d-C 6 )alkyl, di(C 1 -C 6 )alkylaminocarbonyl(C 1 - 
C 6 )alkyl, (C 1 -C 6 )alkylcarbonylamino(C 1 -C 6 )alkyl, (d-C 6 )alkoxycarbonyl, (C 1 -C 6 )alkoxycarbonyl(C I - 
C 6 )alkyl, cyano(d-C 6 )alkyl, hydroxy(Ci-C 6 )alkyl, or carboxy(d-C 6 )alkyl; or 

(a) unsubstituted or substituted phenyl, phenyl(d-C 6 )alkyl, benzoyl, naphthyl, pyridyl, 
pyrazinyl, pyridazinyl, pyrimidinyl, furanyl, thiophenyl, benzothiophenyl, benzofuranyl, isoxazolyl, 
imidazolyl or other heterocyclyl, heterocyclylcarbonyl, wherein one to four substituents are 
independently selected from the group consisting of cyano, nitro, halo, aminocarbonyl, 
aminothiocarbonyl, carboxy, formyl, hydroxy, amino, carbamoyl, (d-d)alkyl, (d-d)haloalkyl, (Q- 
C 3 )alkoxy, (d-C 3 )haloalkoxy, (Ci-C 3 )alkythio, (d-C 3 )haloalkylthio, (C r C 3 )alkylsulfonyl, (d- 
d)alkylamino, di(C 1 -C 3 )alkylamino, (d-C 2 )alkoxy(d-d)alkyl, (C 1 -C 2 )alkylthio(C 1 -C 2 )alkyl, (d- 
d)alkylsulfonyl(C r d)alkyl, (C 1 -d)alkylamino(C,-d)alkyl, di(Ci-d)alkylamino(Ci-d)alkyl, (C r 
d)alkylcarbonyl, (Ci-C 3 )alkoxycarbonyl, (C 1 -C 3 )alkylaminocarbonyl, di(d-d)alkylaniinocarbonyl, 
and cyano(d-d)alkyl; 

wherein R 2 and R 3 may be joined together with the carbon to which they are attached to form an 
unsubstituted or substituted, partially unsaturated or saturated 3-, 4-, 5-, 6-, 7- or 8-membered 
carbocyclic or heterocyclic ring wherein the heterocyclic ring contains from one to three heteroatoms 
selected from O, N, or S; and one to four substituents are independently selected from the group 
consisting of cyano, nitro, halo, aminocarbonyl, arninothiocarbonyl, carboxy, formyl, hydroxy, amino, 
carbamoyl, (d-d)alkyl, (d-d)haloalkyl, (d-d)alkoxy, (d-d)haloalkoxy, (d-C 3 )alkythio, (Q- 
C 3 )haloalkylthio, (d-d)alkylsulfonyl, (d-d)alkylarnino, di(C r C 3 )alkylamino, (d-C 2 )alkoxy(d- 
C 2 )alkyl, (d-d)alkylthio(Ci-d)alkyl, (d-d)alkylsulfonyl(d-C 2 )alkyl, (d-d)alkylanuno(d- 
d)alkyl, di(C 1 -C 2 )alkylamino(Ci-C 2 )alkyl, (d-C 3 )alkylcarbonyl, (Ci-d)alkoxycarbonyl, (d- 
d)alkoxycarbonyl(Ci-d)alkyl, (d-d)alkoxycarbonylcarbonyl, (C r C 3 )alkylaminocarbonyl, di(Q- 
C 3 )alkylaminocarbonyl, cyano(d-d)alkyl, oxo, methoxyimino, and spiro-(d-C 4 )alkadioxy; 



R 4 is selected from: 
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(a) (CrQ)alkyl, (C 3 -C 6 )cycloalkyl, (C r C 6 )haloalkyl, (C 3 -C 6 )halocycloalkyl, (C 2 - 
C 6 )alkenyl, (C 2 -C 6 )haloalkenyl, (C 2 -C 6 )alkynyl, (C 2 -C 6 )haloalkynyl, (C r C 6 )alkoxy, (C 3 - 
C 6 )cycloalkoxy, (C,-C 6 )haloalkoxy, (C 3 -C 6 )halocycloalkoxy, (C 2 -C 6 )alkenyloxy, (d-Q)alkynyloxy, 
(C r C 6 )alkylthio, (C 3 -C 6 )cycloalkylthio, (C 1 -C 6 )haloalkylthio, (C 3 -C 6 )halocycloalkylthio, (C r 
C 6 )alkylamino, (C 3 -C 6 )cycloalkylanuno, (C,-C 6 )haloalkylamino, (C 3 -C 6 )halocycloalkylamino, di(C r 
C 6 )alkylamino, di(C 3 -C 6 )cycloalkylamino, di(C,-C 6 )haloalkylamino, di(C 3 -C 6 )halocycloalkylainino, 
(d-C 6 )alkoxy(d-C 6 )alkyl, (d-^althylthioCd-^alkyl, (C 1 -C 6 )alkylsulfinyl(C 1 -C 6 )alkyl, (d- 
C 6 )alkylsulfonyl(C 1 -C 6 )alkyl, (d-C 6 )alkylairdno(d-C 6 )alkyl, di(C,-C 6 )alkylamino(C,-C 6 )alkyl, (Q- 
C 6 )alkylcarbonyl(C 1 -C 6 )alkyl, or cyano(d-Q>)alkyl; or 

(b) unsubstituted or substituted phenyl, 1-naphthyl, 2-naphthyl, phenyl(Ci-C 3 )alkyl, 
phenyl(d-C 3 )alkenyl, naphthyl(C,-C 3 )alkyl, phenoxy(C,-C 3 )alkyl, phenylamino, pyridyl, pyrazinyl, 
pyridazinyl, pyrimidinyl, furanyl, thiophenyl, benzothiophenyl, benzofuranyl, isoxazolyl, imidazolyl 
or other heterocyclyl, wherein one to four substituents are independently selected from: 

i cyano, nitro, halo, aminocarbonyl, aminothiocarbonyl, carboxy, formyl, hydroxy, 
amino, carbamoyl, (d-C 6 )alkyl, (C 3 -C 6 )cycloalkyl, (C r C 6 )haloalkyl, (C 3 - 
C 6 )halocycloalkyl, (C 2 -C 6 )alkenyl, (C 3 -C 6 )cycloalkenyl, (C 3 -C 6 )alkadienyl, (C 2 - 
C 6 )alkynyl, (d-C 6 )alkoxy, (C 3 -C 6 )cycloalkoxy, (d-C 6 )haloalkoxy, (C 3 - 
C 6 )cyclohaloalkoxy, (C 2 -C 6 )alkenyloxy, (C 2 -C 6 )alkynyloxy, (Ci-C 6 )alkythio, (C 3 - 
C 6 )cycloalkylthio, (d-C 6 )haloalkylthio, (C 3 -C 6 )halocycloalkythio, (C 2 -C 6 )alkenylthio, 
(C 2 -C 6 )alkynylthio, (d-C 6 )alkylsulfinyl, (C 3 -C 6 )cycloalkysulfinyl, (C r 
C 6 )haloalkylsulfinyl, (C 3 -C 6 )halocycloalkylsulfinyl, (C 2 -C 6 )alkenylsulfinyl, (C 3 - 
C 6 )cycloalkenylsulfinyl, (C 2 -C 6 )alkynylsulfinyl, (C r C 6 )alkylsulfonyl, (C 3 - 
C 6 )cycloalkysulfonyl, (Ci-C 6 )haloalkylsulfonyl, (Q-C 6 )halocycloalkylsulfonyl, (d- 
C 6 )alkylsulfinyl, (C 3 -C 6 )cycloalkysulfinyl, (d-d)haloalkylsulfinyl, (C 3 - 
C 6 )halocycloalkylsulfinyl, (d-C 6 )alkylamino, (C 3 -C 6 )cycloau^ylamino, di(C r 
C 6 )alkylamino, di(C 3 -C 6 )(cycloalkyl)amino, (C 1 -C 6 )alkoxy(C r C 6 )alkyl, (C 3 - 
C 6 )cycloalkoxyalkyl, (d-C 6 )alkoxy(C 3 -Q)cycloalkyl, (C r C 6 )alkylthio(Ci-C 6 )alkyl, (d- 
C 6 )alkylsulfinyl(d-C 6 )alkyl, (d-C 6 )alkylsulfonyl(Ci-C 6 )alkyl, (d-C 6 )alkylamino(d- 
C 6 )alkyl, di(C 1 -C 6 )alkylamino(C 1 -C 6 )alkyl, (C r C 6 )alkylcarbonyl, (C 3 - 
C 6 )cycloalkylcarbonyl, (Ci-C 6 )alkoxycarbonyl, (Ci-C 6 )alkylaminocarbonyl, (C 3 - 
C 6 )cycloalkylaminocarbonyl, di(CrC 6 )alkylaminocarbonyl, di(C 3 - 
C 6 )(cycloalkyl)aminocarbonyl, cyano(C,-C 6 )alkyl, or tri(C r C 6 )alkylsilyl; or 

ii unsubstituted or substituted phenyl, phenyl(d-C 6 )alkyl, heterocyclyl, phenoxy, 
heterocyclyloxy, benzoyl, heterocyclylcarbonyl, phenylthio, heterocyclylthio, 
phenylsulfonyl, or heterocyclylsulfonyl, wherein one to four substituents are 
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independently selected from the group consisting of cyano, nitro, halo, aminocarbonyl, 
aminothiocarbonyl, carboxy, formyl, hydroxy, amino, carbamoyl, (C r C 3 )alkyl, (C r 
C 3 )haloalkyl, (C,-C 3 )alkoxy, (d-d)haloalkoxy, (C 1 -C 3 )alkythio, (C r C 3 )haloalkylthio, 
(C r C 3 )alkylsulfonyl, (C 1 -C 3 )alkylamino, di(C,-C 3 )alkylamino, (d-d)alkoxy(d- 
C 2 )alkyl, (C 1 -C 2 )alkylthio(C,-C 2 )alkyl, (d-CJalkylsulfonyKd-C^alkyl, (Q- 
C 2 )alkylamino(C r C 2 )alkyl, di(d-d)alkylamino(d-d)alkyl, (C,-C 3 )alkylcarbonyl, (Q- 
C 3 )alkoxycarbonyl, (C 1 -C 3 )alkylaminocarbonyl, di(Ci-C 3 )alkylaminocarbonyl and 
cyano(Ci-C 3 )alkyl; 

wherein in said substituted phenyl, 1-naphthyl, 2-naphthyl, phenyl(Ci-C 3 )alkyl, phenyl(C 2 -C 3 )alkenyl, 
naphthyl(C,-C 3 )alkyl, phenoxy(C,-C 3 )alkyl, phenylamino, pyridyl, pyrazinyl, pyridazinyl, 
pyrimidinyl, furanyl, thiophenyl, benzothiophenyl, benzofuranyl, isoxazolyl, imidazolyl or other 
heterocyclyl, two adjacent substituted positions on R 4 may be joined together with the atoms to which 
they are attached to form an unsubstituted or substituted, unsaturated, partially unsaturated, or 
saturated 4-, 5-, 6- or 7-membered carbocyclic or heterocyclic ring wherein the heterocyclic ring 
contains from one to three heteroatoms selected from N, O, or S; and one to four substituents are 
independently selected from the group consisting of cyano, nitro, halo, aminocarbonyl, 
aminothiocarbonyl, carboxy, formyl, hydroxy, amino, carbamoyl, (Ci-C 3 )alkyl, (d-d)haloalkyl, (d- 
C 3 )alkoxy, (C,-C 3 )haloalkoxy, (d-d)alkythio, (C 1 -C 3 )haloalkylthio, (C 1 -C 3 )alkylsulfonyl, (d- 
C 3 )alkylamino, di(C,-C 3 )alkylamino, (C r C 2 )alkoxy(C r C 2 )alkyl, (C 1 -C 2 )alkylthio(C 1 -C 2 )alkyl, (C r 
d)alkylsulfonyl(d-d)alkyl, (C r C 2 )alkylamino(C r C 2 )alkyl, diCd-C^alkylaminoCd-C^alkyl, (C^ 
C 3 )alkylcarbonyl, (C 1 -C 3 )alkoxycarbonyl, (C 1 -C 3 )alkylaminocarbonyl, di(C r C 3 )alkylaminocarbonyl, 
cyano(Ci-C 3 )alkyl, oxo, and methoxyimino; 

R 5 is: 

(a) (Ci-C 6 )alkyl, (C 3 -C 6 )cycloalkyl, (C 1 -C 6 )haloalkyl, (C 3 -C 6 )halocycloalkyl, (C 2 - 
C 6 )alkenyl, (C 2 -C 6 )haloalkenyl, (C 2 -C 6 )alkynyl, (C 2 -C 6 )haloalkynyl, (C 1 -C 6 )alkoxy(C 1 -C 6 )alkyl, (C^ 
C 6 )althylthio(C 1 -C 6 )alkyl, (C 1 -C 6 )alkylsulfmyl(C 1 -C 6 )alkyl, (C r C 6 )alkylsulfonyl(C 1 -C 6 )alkyl, (C r 
C 6 )alkylamino(C 1 -C 6 )alkyl, di(C,-C6)alkylamino(C 1 -C 6 )alkyl, (C 1 -C 6 )alkylcarbonyl(C 1 -C 6 )alkyl, or 
cyano(Ci-C 6 )alkyl; or 

(b) unsubstituted or substituted phenyl, 1-naphthyl, 2-naphthyl, phenyl(C r C 3 )alkyl, 
phenyl(C 2 -C 3 )alkenyl, naphthyl(C!-C 3 )alkyl, phenoxy(d-C 3 )alkyl, phenylamino, pyridyl, pyrazinyl, 
pyridazinyl, pyrimidinyl, furanyl, thiophenyl, benzothiophenyl, benzofuranyl, isoxazolyl, imidazolyl 
or other heterocyclyl, where one to four substituents are independently selected from: 
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i cyano, nitro, halo, aminocarbonyl, amino thiocarbonyl, carboxy, formyl, hydroxy, 
amino, carbamoyl, (C 1 -C 6 )alkyl, (C 3 -C 6 )cycloalkyl, (C 1 -C 6 )haloalkyl, (C 3 - 
C 6 )halocycloalkyl, (C 2 -C 6 )alkenyl, (C 3 -C 6 )cycloalkenyl, (C 3 -C 6 )alkadienyl, (C 2 - 
C 6 )alkynyl, (C,-C 6 )alkoxy, (C 3 -C 6 )cycloalkoxy, (C,~C 6 )haloalkoxy, (C 3 - 
C 6 )cyclohaloalkoxy, (C 2 -C 6 )alkenyloxy, (C 2 -C 6 )alkynyloxy, (C,-C 6 )alkythio, (C 3 - 
C 6 )cycloalkylthio, (C r C 6 )haloalkylthio, (C 3 -C 6 )halocycloalkythio, (C 2 -C 6 )alkenylthio, 
(C 2 -C 6 )alkynylthio, (C r C 6 )alkylsulfinyl, (C 3 -C 6 )cycloalkysulfinyl, (d- 
C 6 )haloalkylsulfinyl, (C 3 -C 6 )halocycloalkylsulfinyl, (C 2 -C 6 )alkenylsulfinyl, (C 3 - 
C 6 )cycloalkenylsulfinyl, (C 2 -C 6 )alkynylsulfinyl, (C,-C 6 )alkylsulfonyl, (C 3 - 
C 6 )cycloalkysulfonyl, (C r C 6 )haloalkylsulfonyl, (C 3 -C 6 )halocycloalkylsulfonyl, (Q- 
C 6 )alkylsulfinyl, (C 3 -C 6 )cycloalkysulfinyl, (C,-C 6 )haloalkylsulfinyl, (C 3 - 
C 6 )halocycloalkylsulfmyl, (Ci-C 6 )alkylamino, (C 3 -C 6 )cycloalkylamino, di(d- 
C 6 )alkylamino, di(C 3 -C 6 )(cycloalkyl)amino, (d-C 6 )alkoxy(d-C 6 )alkyl, (C 3 - 
C 6 )cycloalkoxyalkyl, (C I -C 6 )alkoxy(C 3 -C 6 )cycloalkyl, (C 1 -C 6 )alkylthio(C 1 -C 6 )alkyl, (C r 
C 6 )alkylsulfinyl(d-d)alkyl, (d-C 6 )alkylsulfonyl(d-C 6 )alkyl, (d-C 6 )alkylamino(d- 
C 6 )alkyl, di(C 1 -C 6 )alkylamino(C 1 -d)alkyl, (C r C 6 )alkylcarbonyl, (C 3 > 
C 6 )cycloalkylcarbonyl, (Ci-C 6 )alkoxycarbonyl, (Ci-C 6 )alkylaminocarbonyl, (C 3 - 
C 6 )cycloalkylaminocarbonyl, di(d-C 6 )alkylaminocarbonyl, di(C 3 - 
C 6 )(cycloalkyl)aminocarbonyl, cyano(C!-C 6 )alkyl, or tri(C,-C 6 )alkylsilyl; or 

ii unsubstituted or substituted phenyl, phenyl(C r C 6 )alkyl, heterocyclyl, phenoxy, 
heterocyclyloxy, benzoyl, heterocyclylcarbonyl, phenylthio, heterocyclylthio, 
phenylsulfonyl, or heterocyclylsulfonyl, wherein one to four substituents are 
independently selected from the group consisting of cyano, nitro, halo, aminocarbonyl, 
aminothiocarbonyl, carboxy, formyl, hydroxy, amino, carbamoyl, (d-d)alkyl, (d- 
C 3 )haloalkyl, (Ci-C 3 )alkoxy, (d-d)haloalkoxy, (C,-C 3 )alkythio, (d-C 3 )haloalkylthio, 
(Ci-d)alkylsulfonyl, (Ci-d)alkylamino, di(C r C 3 )alkylamino, (Ci-d)alkoxy(d- 
d)alkyl, (C r C 2 )alkylthio(d-C 2 )alkyl, (Ci-C 2 )alkylsulfonyl(d-C 2 )alkyl, (d- 
d)alkylamino(d-d)alkyl, di(C r C 2 )alkylamino(d-C 2 )alkyl, (d-C 3 )alkylcarbonyl, (C,- 
C 3 )alkoxycarbonyl, (Ci-C 3 )alkylaminocarbonyl, di(Ci-C 3 )alkylaminocarbonyl, and 
cyano(Ci-C 3 )alkyl; 

wherein in said substituted phenyl, 1-naphthyl, 2-naphthyl, phenyl(C!-C 3 )alkyl, phenyl(C 2 -C 3 )alkenyl, 
naphthyl(C 1 -C 3 )alkyl, phenoxy(d-Q)alkyl, phenylamino, pyridyl, pyrazinyl, pyridazinyl, 
pyrimidinyl, fiiranyl, thiophenyl, benzothiophenyl, benzofuranyl, isoxazolyl, imidazolyl or other 
heterocyclyl, two adjacent substituted positions may be joined together with the atoms to which they 
are attached to form an unsubstituted or substituted, unsaturated, partially unsaturated, or saturated 4-, 
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5-, 6- or 7-membered carbocyclic or heterocyclic ring wherein the heterocyclic ring contains from one 
to three heteroatoms selected from N, O, or S; and one to four substituents are independently selected 
from the group consisting of cyano, nitro, halo, aminocarbonyl, aminothiocarbonyl, carboxy, formyl, 
hydroxy, amino, carbamoyl, (C,-C 3 )alkyl, (Q-C 3 )haloalkyl, (C r C 3 )alkoxy, (C r C 3 )haloalkoxy, (C r 
C 3 )alkythio, (C r C 3 )haloalkylthio, (C,-C 3 )alkylsulfonyl, (C,-C 3 )alkylamino, di(C,-C 3 )alkylamino, (d- 
C 2 )alkoxy(C r C 2 )alkyl, (C^alkylthioCd-^alkyl, (C,-C 2 )alkylsulfonyl(C r C 2 )alkyl, (C r 
C 2 )alkylamino(C,-C 2 )alkyl, di(C 1 -C 2 )alkylamino(Ci-C 2 )alkyl, (d-d)alkylcarbonyl, (C r 
C 3 )alkoxycarbonyl, (d-d)alkylaminocarbonyl, di(C 1 -C 3 )alkylaminocarbonyl, cyano(C,-C 3 )alkyl, 
oxo, and methoxyimino; and 

R 6 and R 7 are independently selected from: 

(a) (C r C 6 )alkyl, (C 3 -C 6 )cycloalkyl, (C r C 6 )haloalkyl, (C 3 -C 6 )halocycloalkyl, (C 2 - 
C 6 )alkenyl, (C 2 -C 6 )haloalkenyl, (C 2 -C 6 )alkynyl, (C 2 -C 6 )haloalkynyl, (d-C 6 )alkoxy, (C 3 - 
C 6 )cycloalkoxy, (d-C 6 )haloalkoxy, (C 3 -C 6 )halocycloalkoxy, (C 2 -C 6 )alkenyloxy, (C 2 -C 6 )alkynyloxy, 
(d-C 6 )alkylthio, (C 3 -C 6 )cycloalkylthio, (d-C 6 )haloalkylthio, (d-C 6 )halocycloalkylthio, (d- 
C 6 )alkylamino, (C 3 -C 6 )cycloalkylamino, (d-C 6 )haloalkylamino, (C 3 -C 6 )halocycloalkylamino, di(d- 
C 6 )alkylamino, di(C 3 -C 6 )cycloalkylamino, di(C,-C 6 )haloalkylamino, di(C 3 -C 6 )halocycloalkylamino, 
(C r d)alkoxy(d-C 6 )alkyl, (d-^althylthioCd-^alkyl, (C r C 6 )alkylsulfinyl(d-Q)alkyl, (d- 
C 6 )alkylsulfonyl(d-C6)alkyl, (d^alkylaminoCd-^alkyl, di(d-C 6 )alkylamino(Ci-C 6 )alkyl, (C,- 
C 6 )alkylcarbonyl(Ci-C 6 )alkyl, or cyano(Ci-C 6 )alkyl; or 

(b) unsubstituted or substituted phenyl, phenyl(d-C 6 )alkyl, heterocyclyl, phenoxy, 
heterocycloxy, phenylthio, heterocyclylthio, naphthyl, phenylamino, heterocyclylamino, N-phenyl-N- 
(d-C 6 )alkylamino, or N-heterocyclyl-N-(Ci-C 6 )alkylamino, wherein one to four substituents are 
independently selected from the group consisting of cyano, nitro, halo, aminocarbonyl, 
aminothiocarbonyl, carboxy, formyl, hydroxy, amino, carbamoyl, (d-d)alkyl, (d-C 3 )haloalkyl, (d- 
d)alkoxy, (C r C 3 )haloalkoxy, (d-C 3 )alkythio, (C r C 3 )haloalkylthio, (d-C 3 )alkylsulfonyl, (d- 
d)alkylamino, di(Ci-d)alkylamino, (d-d)alkoxy(C,-d)alkyl, (C r d)alkylthio(d-d)alkyl, (d- 
d)alkylsulfonyl(Ci-d)alkyl, (C 1 -C 2 )alkylamino(d-d)alkyl, di(C 1 -d)alkylamino(Ci-C 2 )alkyl, (C,- 
C 3 )alkylcarbonyl, (d-C 3 )alkoxycarbonyl, (C 1 -C 3 )alkylaminocarbonyl, di(C r C 3 )alkylaminocarbonyl, 
and cyano(d-C 3 )alkyl; 

wherein R 6 and R 7 may be joined together with the phosphorus to which they are attached to form an 
unsaturated, partially unsaturated, or saturated, unsubstituted or substituted 4- to 7-membered 
heterocyclic ring wherein the heterocyclic ring contains one phosphorus and from zero to three 
heteroatoms selected from N, O, or S; and from one to four substituents are independently selected 
from the group consisting of cyano, nitro, halo, aminocarbonyl, aminothiocarbonyl, carboxy, formyl, 
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hydroxy, amino, carbamoyl, (C r C 3 )alkyl, (C 1 -C 3 )haloalkyl, (C r C 3 )alkoxy, (d-d)haloalkoxy, (C r 
C 3 )alkythio, (d-d)haloalkylthio, (C r C 3 )alkylsulfonyl, (d-d)alkylamino, di(d-d)alkylamino, (C r 
C 2 )alkoxy(C,-C 2 )alkyl, (C 1 -C 2 )alkylthio(C 1 -C 2 )alkyl, (C,-C 2 )alkylsulfonyl(C 1 -C 2 )alkyl, (C r 
C 2 )alkylamino(C,-C 2 )alkyl, di(Ci-C 2 )alkylamino(C r C 2 )alkyl, (C r C 3 )alkylcarbonyl, (d- 
C 3 )alkoxycarbonyl, (C 1 -C 3 )alkylaminocarbonyl, di(C 1 -C 3 )alkylaminocarbonyl, cyano(C r C 3 )alkyl, 
oxo, and methoxyimino. 

2. The compound of claim 1 wherein: 

Q 1 is O and Q 2 is S; 

n = 2; 

R 1 is unsubstituted or substituted phenyl, 1-naphthyl, 2-naphthyl, phenyl(C,-C 3 )alkyl, phenyl(d- 
C 3 )alkenyl, naphthyl(C 1 -C 3 )alkyl, phenoxy(C,-C 3 )alkyl, phenylamino, pyridyl, pyrazinyl, pyridazinyl, 
pyrimidinyl, furanyl, thiophenyl, benzothiophenyl, benzofuranyl, isoxazolyl, imidazolyl or other 
heterocyclyl, where the substituents are independently selected from the group consisting of one to 
four of the following groups: cyano, nitro, halo, amino, (C r C 3 )alkyl, (C r C 3 )haloalkyl, (d-C 3 )alkoxy, 
(d-d)haloalkoxy, (d)alkenyloxy, (C 3 )alkynyloxy, (C r C 3 )alkythio, (d-d)haloalkylthio, 
(C 3 )alkenylthio, (C 3 )alkynylthio, (d-C 3 )alkylsulfonyl, (Ci-C 3 )haloalkylsulfonyl, (d-d)alkylsulfinyl, 
(d-d)rialoalkylsulfinyl (d-d)alkylamino, di(d-d)alkylamino, (d-C 2 )alkoxy(d-d)alkyl, (d- 
C 2 )alkylthio(d-C 2 )alkyl, (d-d)alkylsulfmyl(C r C 2 )alkyl, (d-d)alkylsulfonyl(C r d)alkyl, (d- 
C 2 )alkylamino(d-C 2 )alkyl, di(C 1 -C 2 )alkylamino(C 1 -C 2 )alkyl, (Ci-C 3 )alkylcarbonyl, (Ci- 
C 3 )alkoxycarbonyl, (C 1 -C 3 )alkylaminocarbonyl, di(CrC 3 )alkylaminocarbonyl, and cyano(C r 
d)alkyl; 

wherein in said substituted phenyl, 1-naphthyl, 2-naphthyl, phenyl(C r C 3 )alkyl, phenyl(C 2 -C 3 )alkenyl, 
naphthyl(C 1 -C 3 )alkyl, phenoxy(d-d)alkyl, phenylamino, pyridyl, pyrazinyl, pyridazinyl, 
pyrimidinyl, furanyl, thiophenyl, benzothiophenyl, benzofuranyl, isoxazolyl, imidazolyl or other 
heterocyclyl, two adjacent substituted positions may be joined together with the atoms to which they 
are attached to form an unsubstituted or substituted, unsaturated, partially unsaturated, or saturated 4-, 
5-, 6- or 7-membered carbocyclic or heterocyclic ring wherein: 

the heterocyclic ring contains from one to three heteroatoms selected from N, O, or S; and 

one to four substituents are independently selected from the group consisting of: cyano, nitro, halo, 
aminocarbonyl, aminothiocarbonyl, carboxy, formyl, hydroxy, amino, carbamoyl, (d-d)alkyl, (d- 
C 3 )haloalkyl, (d-d)alkoxy, (d-d)haloalkoxy, (d-C 3 )alkythio, (d-d)haloalkylthio, (d- 
C 3 )alkylsulfonyl, (d-d)alkylamino, di(d-d)alkylamino, (d-C 2 )alkoxy(d-C 2 )alkyl, (d- 
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C 2 )alkylthio(C r C 2 )alkyl, (C r C 2 )alkylsulfonyl(C r C 2 )alkyl, (CrC^alkylaminoCd-C^alkyl, di(d- 
d)alkylamino(d-d)alkyl, (C,-C 3 )alkylcarbonyl, (C 1 -C 3 )alkoxycarbonyl, (C r 
C 3 )alkylaminocarbonyl, di(Ci-C 3 )alkylaminocarbonyl, cyano(C r C 3 )alkyl, oxo, and methoxyimino; 

provided that when R 1 is phenyl, the phenyl is substituted at at least two adjacent positions, the 
substituents of which are fused to form a ring; 

R 4 is selected from unsubstituted or substituted phenyl, 1-naphthyl, 2-naphthyl, phenyl(C r C 3 )allcyl, 
phenyl(C 2 -C 3 )alkenyl, naphthyl(C,-C 3 )alkyl, phenoxy(C,-C 3 )alkyl, phenylamino, pyridyl, pyrazinyl, 
pyridazinyl, pyrimidinyl, furanyl, thiophenyl, benzothiophenyl, benzofuranyl, isoxazolyl, imidazolyl 
or other heterocyclyl, wherein one to four substituents are independently selected from: 

(a) cyano, nitro, halo, carboxy, formyl, hydroxy, amino, (Ci-C 3 )alkyl, (d-d)haloalkyl, 
(C r C 3 )alkoxy, (d-d)haloalkoxy, (C 3 )alkenyloxy, (C 3 )alkynyloxy, (C,-C 3 )alkythio, (d- 
C 3 )haloalkylthio, (C l -C 3 )alkylsulfinyl, (C r C 3 )haloalkylsulfinyl, (d-d)alkylsulfonyl, (C r 
C 3 )haloalkylsulfonyl, (C 1 -C 3 )alkylamino, di(C 1 -C 3 )alkylamino, (C r C 2 )alkoxy(C,-C 2 )alkyl, (d- 
C 2 )alkylthio(C 1 -C 2 )alkyl, (C 1 -C 2 )alkylsulfinyl(Ci-C 2 )alkyl, (C r C 2 )alkylsulfonyl(C 1 -C 2 )alkyl, (C r 
C 2 )alkylamino(C,-C 2 )alkyl, di(C r C 2 )alkylamino(Ci-C 2 )alkyl, (C r C 3 )alkylcarbonyl, (d- 
C 3 )alkoxycarbonyl, (d-C 3 )alkylaminocarbonyl, di(d-d)alkylaminocarbonyl, or cyano(Ci-C 3 )alkyl; 
or 

(b) unsubstituted or substituted phenyl, phenyl(d-d)alkyl, heterocyclyl, phenoxy, 
heterocyclyloxy, benzoyl, heterocyclylcarbonyl, phenylthio, heterocyclylthio, phenylsulfonyl, or 
heterocyclylsulfonyl, wherein one to four substituents are independently selected from the group 
consisting of cyano, nitro, halo, aminocarbonyl, aminothiocarbonyl, carboxy, formyl, hydroxy, amino, 
carbamoyl, (d-Q)alkyl, (d-d)haloalkyl, (d-d)alkoxy, (d-C 3 )haloalkoxy, (d-d)alkythio, (d- 
C 3 )haloalkylthio, (d-d)alkylsulfonyl, (d-C 3 )alkylamino, di(d-C 3 )alkylamino, (Ci-C 2 )alkoxy(C r 
Q)alkyl, (Ci-C 2 )alkylthio(d-d)alkyl, (d-d)alkylsulfonyl(d-C 2 )alkyl, (d-C 2 )alkylamino(d- 
C 2 )alkyl, di(C 1 -C 2 )alkylamino(C,-d)alkyl, (d-d)alkylcarbonyl, (d-C 3 )alkoxycarbonyl, (d- 
C 3 )alkylaminocarbonyl, di(Ci-C 3 )alkylaminocarbonyl, and cyano(d-d)alkyl; and 

wherein two adjacent positions on R 4 may be joined together with the atoms to which they are 
attached to form an unsubstituted or substituted, unsaturated, partially unsaturated, or saturated 4-, 5-, 
6- or 7-membered carbocyclic or heterocyclic ring wherein: 

the heterocyclic ring contains from one to three heteroatoms selected from N, O, or S; and 
one to four substituents are independendy selected from the group consisting of cyano, nitro, halo, 
aminocarbonyl, aminothiocarbonyl, carboxy, formyl, hydroxy, amino, carbamoyl, (d-d)alkyl, (d- 
C 3 )haloalkyl, (d-d)alkoxy, (d-d)haloalkoxy, (d-C 3 )alkythio, (d-d)haloalkylthio, (d- 
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C 3 )alkylsulfonyl, (C 1 -C 3 )alkylamino, di(C r C 3 )alkylamino, (d-C 2 )alkoxy(d-C 2 )alkyl, (C,- 
C 2 )alkylthio(C 1 -C 2 )alkyl, (C,-C 2 )alkylsulfonyl(C r C 2 )alkyl, (C r C 2 )alkylamino(C 1 -C 2 )alkyl, di(C,- 
C 2 )alkylamino(C 1 -C 2 )alkyl, (C,-C 3 )alkylcarbonyl, (C r C 3 )alkoxycarbonyl, (d- 
C 3 )alkylaminocarbonyl, di(C 1 -C 3 )alkylaminocarbonyl, cyano(d-C 3 )alkyl, oxo, and methoxyimino; 
and 

R 6 and R 7 are independentiy selected from: 

(a) (d-C 3 )alkyl, (C,-C 3 )haloalkyl, (d-d)alkoxy, (C 3 )alkenyloxy, (C 3 )alkynyloxy, (Q- 
C 3 )alkylthio, (C 1 -C 3 )alkylamino, di(C,-C 3 )alkylamino, (d-C 2 )alkoxy(d-d)alkyl, (C r 
C 2 )althylthio(C 1 -C 2 )alkyl, (d-C^alkylsulfinyKd-C^alkyl, (d-d)alkylsulfonyl(d-d)alkyl, (C,- 
C 2 )alkylarnino(C 1 -C 2 )alkyl, di(C 1 -C 2 )alkylamino(C 1 -C 2 )alkyl, (C 1 -C 2 )alkylcarbonyl(Ci-C 2 )alkyl, or 
cyano(C r C 3 )alkyl; or 

(b) unsubstituted or substituted phenyl, phenyl(Ci-C 2 )alkyl, phenoxy, phenylthio, 
naphthyl, phenylamino, or N-phenyl-N-(C 1 -C 3 )alkylamino, wherein one to four substituents are 
independently selected from the group consisting of cyano, nitro, halo, formyl, (C 1 -C 3 )alkyl, (d- 
d)haloalkyl, (C,-C 3 )alkoxy, (d-d)haloalkoxy, (d-d)alkythio, (C r d)haloalkylthio, (d- 
C 3 )alkylsulfonyl, (C 1 -C 3 )alkylamino, di(d-C 3 )alkylamino, (Ci-d)alkoxy(C,-C 2 )alkyl, (d- 
d)alkylthio(C r Q)alkyl, (C r C 2 )alkylsulfonyl(d-d)alkyl, (d-d)alkylamino(C r d)alkyl, di(d- 
d)alkylamino(Ci-C 2 )alkyl, (d-C 3 )alkylcarbonyl, (Ci-C 3 )alkoxycarbonyl, (d- 
d)alkylaminocarbonyl, di(Ci-C 3 )alkylaminocarbonyl, and cyano(Ci-C 3 )alkyl; 

wherein R 6 and R 7 may be joined together with the phosphorus to which they are attached to form an 
unsaturated, partially unsaturated, or saturated, unsubstituted or substituted 4- to 7-membered 
heterocyclic ring wherein the heterocyclic ring contains one phosphorus and from zero to three 
heteroatoms selected from N, O, or S; and from one to four substituents are independently selected 
from the group consisting of cyano, nitro, halo, aminocarbonyl, aminothiocarbonyl, carboxy, formyl, 
hydroxy, amino, carbamoyl, (d-d)alkyl, (d-C 3 )haloalkyl, (d-d)alkoxy, (d-d)haloalkoxy, (d- 
C 3 )alkythio, (d-C 3 )haloalkylthio, (d-d)alkylsulfonyl, (C 1 -C 3 )alkylamino, di(d-C 3 )alkylamino, (d- 
C 2 )alkoxy(d-C 2 )alkyl, (C 1 -d)alkylthio(C,-d)alkyl, (C 1 -d)alkylsulfonyl(C 1 -Q)alkyl, (C r 
d)alkylamino(Ci-d)alkyl, di(C 1 -d)alkylamino(Ci-d)alkyl, (d-d)alkylcarbonyl, (Ci- 
C 3 )alkoxycarbonyl, (d-C 3 )alkylaminocarbonyl, di(C r C 3 )alkylaminocarbonyl, cyano(C r C 3 )alkyl, 
oxo, and methoxyimino. 

3. The compound of claim 2 wherein: 

R 1 is unsubstituted or substituted phenyl, 1 -naphthyl, 2-naphthyl, phenyl(d-C 3 )alkyl, phenyl(C 2 - 
C 3 )alkenyl, naphthyl(C l -d)alkyl, phenoxy(C 1 -C 3 )alkyl, phenylamino, pyridyl, pyrazinyl, pyridazinyl, 
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pyrimidinyl, furanyl, thiophenyl, benzothiophenyl, benzofuranyl, isoxazolyl, imidazolyl or other 
heterocyclyl, wherein the substituents are independently selected from the group consisting of one to 
four of the following groups: halo, (C 1 -C 3 )alkyl, (d-d)alkoxy, (C r C 3 )alkythio, (C 1 -C 3 )alkylsulfonyl, 
(C 1 -C 3 )alkylsulfinyl, (d-d)alkylamino, and di(C,-C 3 )alkylamino; 

wherein in said substituted phenyl, naphthyl or heterocyclyl, two adjacent substituted positions may 
be joined together with the atoms to which they are attached to form an unsubstituted or substituted, 
unsaturated, partially unsaturated, or saturated 4-, 5-, 6- or 7-membered carbocyclic or heterocyclic 
ring wherein: 

the heterocyclic ring contains from one to three heteroatoms selected from N, O, or S; and 

one to four substituents are independently selected from the group consisting of: cyano, (Ci-C 3 )alkyl, 
(d-C 3 )alkoxy, (C 1 -C 3 )alkythio, (Q-C^alkylsulfonyl, (Ci-C 3 )alkylamino, di(Ci-C 3 )alkylamino, (d- 
C 3 )alkoxycarbonyl, (C 1 -C 3 )alkylaminocarbonyl, di(C r C 3 )alkylaminocarbonyl, oxo, and 
methoxyimino; 

provided that when R 1 is phenyl, the phenyl is substituted at at least two adjacent positions, the 
substitutents of which are fused to form a ring; 

R 2 and R 3 are independently selected from the group consisting of: (C r C 6 )alkyl, (C 3 -C 6 )cycloalkyl, 
halo(C,-C 6 )alkyl, (C 3 -C 6 )halocycloalkyl, (C 2 -C 6 )alkenyl, (C 3 -C 6 )cycloalkenyl, (C 2 -C 6 )haloalkenyl, 
(d-C 6 )alkynyl, (C 1 -C 3 )alkoxy(C,-C 3 )alkyl, (C 1 -C 3 )althylthio(C 1 -C 3 )alkyl, (d-C^alkylsulfinyKC- 
d)alkyl, (d-C 3 )alkylsulfonyl(d-d)alkyl, (C 1 -d)alkylamino(C 1 -C 3 )alkyl, di(d-d)alkylamino(C r 
C 3 )alkyl, (C r C 6 )alkylcarbonyl, (d-C 3 )alkylcarbonyl(d-C 3 )alkyl, (Ci-C 6 )alkylaminocarbonyl, di(Q- 
C 6 )alkylaminocarbonyl, (C r C 3 )alkylaminocarbonyl(Ci-C 3 )alkyl, di(d-d)alkylaminocarbonyl(d- 
d)alkyl, (C r C 3 )alkylcarbonylamino(Ci-d)alkyl, (C,-C 6 )alkoxycarbonyl, (d-d)alkoxycarbonyl(d- 
C 3 )alkyl, cyano(Ci-C 6 )alkyl, hydroxy(C,-C 6 )alkyl, and carboxy(d-C 6 )alkyl; 

wherein R 2 and R 3 may be joined together with the carbon to which they are attached to form an 
unsubstituted or substituted, partially unsaturated or saturated 3-, 4 : , 5-, 6- or 7-membered carbocyclic 
or heterocyclic ring, wherein the heterocyclic ring contains from one to three heteroatoms selected 
from O or S; and one to four substituents are independently selected from the group consisting of 
cyano, (C r C 3 )alkyl, (d-d)alkoxy, (d-d)alkythio, (d-d)alkylsulfonyl, (d-d)alkylamino, di(d- 
C 3 )alkylamino, (C,-d)alkoxy(d-d)alkyl, (d-d)alkylthio(C r d)alkyl, (d-d)alkylsulfonyl(d- 
C 2 )alkyl, (d~d)alkylaimno(d-d)alkyl, di(C 1 -C 2 )alkylamino(C 1 -C 2 )alkyl, (d-d)alkylcarbonyl, 
(Ci-d)alkoxycarbonyl, (C r C 3 )alkylaminocarbonyl, and di(Ci-C 3 )alkylaminocarbonyl; 
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R 4 is selected from unsubstituted or substituted phenyl, 1-naphthyl, 2-naphthyl, phenyl(C r C 3 )alkyl, 
phenyl(C 2 -C 3 )alkenyl, naphthyl(d-C 3 )alkyl, phenoxy(C r C 3 )alkyl, phenylamino, pyridyl, pyrazinyl, 
pyridazinyl, pyrimidinyl, furanyl, thiophenyl, benzothiophenyl, benzoturanyl, isoxazolyl, imidazolyl 
or other heterocyclyl, wherein one to four substituents are independently selected from the group 
consisting of cyano, nitro, halo, (C,-C 3 )alkyl, (d-C 3 )haloalkyl, (C,-C 3 )alkoxy, (C,-C 3 )haloalkoxy, 
(C r C 3 )alkythio, (C r C 3 )haloalkylthio, (C 1 -C 3 )alkylsulfinyl, (C r C 3 )haloalkylsulfinyl, (C r 
C 3 )alkylsulfonyl, (C r C 3 )haloalkylsulfonyl, (C r C 3 )alkylamino, di(d-C 3 )alkylamino, (d- 
C 2 )alkoxy(Ci-C 2 )alkyl, (d-d)alkyltWo(d-d)alkyl, (C 1 -C 2 )alkylsulfinyl(C 1 -C 2 )alkyl, (d- 
C 2 )alkylsulfonyl(C 1 -C 2 )alkyl, (C 1 -C 2 )alkylamino(C l -C 2 )alkyl, di(C 1 -C 2 )alkylamino(C 1 -C 2 )alkyl, (C r 
C 3 )alkylcarbonyl, (C 1 -C 3 )alkoxycarbonyl, (C 1 -C 3 )alkylaminocarbonyl, and di(Q- 
C 3 )alkylaminocarbonyl; 

wherein two adjacent positions on R 4 may be joined together with the atoms to which they are 
attached to form an unsubstituted or substituted, unsaturated, partially unsaturated, or saturated 5-, 6- 
or 7-membered carbocyclic or heterocyclic ring wherein the heterocyclic ring contains from one to 
three heteroatoms selected from N, O, or S; and one to four substituents are independently selected 
from the group consisting of cyano, (Ci-C 3 )alkyl, (Ci-C 3 )alkoxy, (Q^alkythio, (Q- 
C 3 )alkylsulfonyl, (C 1 -C 3 )alkylamino, di(C 1 ~C 3 )alkylamino, (C 1 -C 2 )alkoxy(C r C 2 )alkyl, (d- 
C 2 )alkylthio(C 1 -C 2 )alkyl, (Ci-C 2 )alkylsulfonyl(C 1 -C 2 )alkyl, (C 1 -C 2 )alkylamino(C 1 -C 2 )alkyl, di(d- 
C 2 )alkylamino(C 1 -C 2 )alkyl, (Ci-C 3 )alkylcarbonyl, (C r C 4 )alkoxycarbonyl, (d- 
C 3 )alkylaminocarbonyl, di(C r C 3 )alkylaminocarbonyl, oxo, and methoxyimino; 

R s is unsubstituted or substituted phenyl, 1-naphthyl, 2-naphthyl, phenyl(d-C 3 )alkyl, phenyl(C 2 - 
C 3 )alkenyl, naphthyl(C 1 -C 3 )alkyl, phenoxy(C!-C 3 )alkyl, phenylamino, pyridyl, pyrazinyl, pyridazinyl, 
pyrimidinyl, furanyl, thiophenyl, benzothiophenyl, benzoturanyl, isoxazolyl, imidazolyl or other 
heterocyclyl, where one to four substituents are independently selected from the group consisting of: 
cyano, nitro, halo, amino, (d-d)alkyl, (d-d)haloalkyl, (d-C 3 )alkoxy, (d-C 3 )haloalkoxy, 
(d)alkenyloxy, (d)alkynyloxy, (d-C 3 )alkythio, (d-d)haloalkylthio, (C 3 )alkenylthio, 
(C 3 )alkynylthio, (Ci-C 3 )alkylsulfonyl, (C,-C 3 )haloalkylsulfonyl, (d-d)alkylsulfinyl, (C r 
C 3 )haloalkylsulfinyl (Ci-C 3 )alkylamino, di(d-d)alkylamino, (d-d)alkoxy(d-C 2 )alkyl, (d- 
d)alkylthio(d-C 2 )alkyl, (C,-C 2 )alkylsulfinyl(d-d)alkyl, (d-d)alkylsulfonyl(C r C 2 )alkyl, (d- 
d)alkylamino(C 1 -d)alkyl, di(d-d)alkylamino(d-d)alkyl, (C 1 -C 3 )alkylcarbonyl, (C r 
C 3 )alkoxycarbonyl, (Ci-C 3 )alkylaminocarbonyl, di(Ci-C 3 )alkylaminocarbonyl, and cyano(Ci- 
d)alkyl; 

wherein two adjacent positions may be joined together with the atoms to which they are attached to 
form an unsubstituted or substituted, unsaturated, partially unsaturated, or saturated 4-, 5-, 6- or 7- 
membered carbocyclic or heterocyclic ring, wherein: 



A01386-US 



105 



the heterocyclic ring contains from one to three heteroatoms selected from N, O, or S; and 
one to four substituents are independently selected from the group consisting of cyano, nitro, halo, 
aminocarbonyl, aminothiocarbonyl, carboxy, formyl, hydroxy, amino, carbamoyl, (C 1 -C 3 )alkyl, (C r 
C 3 )haloalkyl, (C,-C 3 )alkoxy, (C,-C 3 )haloalkoxy, (d-d)alkythio, (C,-C 3 )haloalkylthio, (C r 
C 3 )alkylsulfonyl, (C 1 -C 3 )alkylamino, di(C 1 -C 3 )alkylamino, (C 1 -C 2 )alkoxy(C 1 -C 2 )alkyl, (C r 
C 2 )alkylthio(C,-C 2 )alkyl, (C 1 -C 2 )alkylsulfonyl(C 1 -C 2 )alkyl, (C 1 -C 2 )alkylamino(C l -C 2 )alkyl, di(C,- 
d)alkylanrino(d-d)alkyl, (C,-C 3 )alkylcarbonyl, (d-d)alkoxycarbonyl, (d- 
C 3 )alkylaminocarbonyl, di(Ci-C 3 )alkylaminocarbonyl, cyano(d-d)alkyl, oxo, and methoxyimino; 
and 

R 6 and R 7 are independently selected from the group consisting of (d-C 3 )alkyl, (d-d)alkoxy, (d- 
C 3 )alkylthio, (Ci-C 3 )alkylamino, di(C 1 -C 3 )alkylamino, and unsubstituted or substituted phenyl, 
wherein one to four substituents are independently selected from the group consisting of cyano, nitro, 
halo, formyl, (C,-C 3 )alkyl, (d-d)haloalkyl, (d-d)alkoxy, (C r C 3 )haloalkoxy, (C,-C 3 )alkythio, (Q- 
C 3 )haloalkylthio, (Ci-C 3 )alkylsulfonyl, (Ci-C 3 )alkylamino, di(d-d)alkylamino, (d-d)alkoxy(d- 
C 2 )alkyl, (C,-C 2 )alkylthio(Ci-C 2 )alkyl, (d-C^alkylsulfonyKd-C^alkyl, (d-d)alkylamino(d- 
C 2 )alkyl, di(C 1 -d)alkylamino(C 1 -d)alkyl, (d-d)alkylcarbonyl, (d-d)alkoxycarbonyl, (C r 
C 3 )alkylaminocarbonyl, di(Ci-C 3 )alkylaminocarbonyl, and cyano(C!-C 3 )alkyl, 

wherein R 6 and R 7 may be joined together with the phosphorus to which they are attached to form an 
unsaturated, partially unsaturated, or saturated, unsubstituted or substituted 5- or 6-membered 
heterocyclic ring wherein the heterocyclic ring contains one phosphorus and from zero to three 
heteroatoms selected from N, O or S; and from one to four substituents are independently selected 
from the group consisting of (d-d)alkyl, (d-d)haloalkyl, (d-d)alkoxycarbonyl, (d- 
C 3 )alkylaminocarbonyl, di(d-d)alkylaminocarbonyl, oxo, and methoxyimino. 

4, The compound of claim 3 wherein: 

R 1 is substituted phenyl wherein one to two substituents are independently selected from the group 
consisting of (d-d)alkyl an d (d-d)alkoxy; 

wherein in said substituted phenyl, two adjacent positions are joined together with the atoms to which 
they are attached to form an unsubstituted or substituted, unsaturated, partially unsaturated, or 
saturated 5-, 6- or 7-membered carbocyclic or heterocyclic ring wherein: 

the heterocyclic ring contains from one to two oxygen atoms; and 
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one to four substituents are independently selected from the group consisting of: cyano, (Ci-C 2 )alkyl, 
(Ci-C 2 )alkylamino, di(C 1 -C 2 )alkylamino, (C r C 2 )alkoxycarbonyl, (C r C 2 )alkylaminocarbonyl, di(C r 
C 2 )alkylaminocarbonyl, oxo, and methoxyimino; 

R 2 and R 3 are independently selected from the group consisting of: (C r C 6 )alkyl, (C 3 -C 6 )cycloalkyl, 
halo(C|-C6)alkyl, (C,-C3)alkoxy(C,-C3)alkyl, (C 1 -C3)althylthio(C r C 3 )alkyl, (Ci-C 3 )alkylsulfinyl(C r 
C 3 )alkyl, (CrC 3 )alkylsulfonyl(C 1 -C3)alkyl, (C r C 3 )alkylamino(C 1 -C 3 )alkyl, di(C 1 -C 3 )alkylamino(C 1 - 
C 3 )alkyl, (C,-C 6 )alkylcarbonyl, (CrC^alkylcarbonyHC-QJalkyl, (C r C 6 )alkylaminocarbonyl, di(C r 
C 6 )alkylaminocarbonyl, (C r C 3 )alkylarninocarbonyl(C 1 -C 3 )alkyl, di(C 1 -C 3 )alkylaminocarbonyl(C 1 - 
C 3 )alkyl, (Ci-C 3 )alkylcarbonylamino(C 1 -C 3 )alkyl ) (C r C 6 )alkoxycarbonyl, and Q- 
C 3 )alkoxycarbonyl(C 1 -C3)alkyl; 

wherein R 2 and R 3 may be joined together with the carbon to which they are attached to form an 
unsubstituted or substituted, partially unsaturated or saturated 5-, 6- or 7-membered carbocyclic or 
heterocyclic ring wherein: 

the heterocyclic ring contains one heteroatom selected from O or S; and 

one to four substituents are independently selected from the group consisting of (C 1 -C 3 )alkyl, (d- 
C 3 )alkylamino, di(C,-C 3 )alkylamino, (Ci-C 4 )alkoxycarbonyl, (C,-C 3 )alkylaminocarbonyl, and di(C r 
C 3 )alkylaminocarbonyl; 

R 4 is selected from unsubstituted or substituted phenyl or pyridyl wherein one to four substituents are 
independently selected from the group consisting of (C r C 3 )alkyl and (Ci-C 3 )alkoxy; 

R 5 is unsubstituted or substituted phenyl wherein one to two substituents are independently selected 
from the group consisting of (C!-C 2 )alkyl and (Ci-C 2 )alkoxy; 

wherein two adjacent positions may be joined together with the atoms to which they are attached to 
form an unsubstituted or substituted, unsaturated, partially unsaturated, or saturated 5-, 6- or 7- 
membered carbocyclic or heterocyclic ring, wherein: 
the heterocyclic ring contains from one to two oxygen atoms; and 

one to four substituents are independently selected from the group consisting of cyano, (C r C 2 )alkyl, 
(C 1 -C 2 )alkylamino, di(C r C 2 )alkylamino, (C 1 -C 2 )alkoxycarbonyl, (C l -C 2 )alkylaminocarbonyl, di(Q- 
C 2 )alkylaminocarbonyl, oxo, and methoxyimino; and 

R 6 and R 7 taken together with the phosphorus to which they are attached form a saturated, 
unsubstituted or substituted 5- or 6-membered heterocyclic ring, wherein the heterocyclic ring 
contains one phosphorus and from one to two heteroatoms selected from N, O or S; and from one to 
four substituents are independently selected from the group consisting of (C r C 3 )alkyl and (Q- 
C 3 )haloalkyL 
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5. The compound of claim 4 wherein: 

R 1 is selected from the group consisting of 2-methyl-3,4-methylenedioxyphenyl, 2-ethyl-3,4- 
methylenedioxyphenyl, 2-methyl-3,4-ethylenedioxyphenyl, 2-ethyl-3,4-ethylenedioxyphenyl, 2- 
methy 1-3 ,4-oxy dimethylenephenyl, 2-ethyl-3 ,4-oxy dimethy lenephenyl, 2-methy 1-3 ,4- 
oxytrimethylenephenyl, and 2-ethyl-3,4-oxytrimethylenephenyl; 

R 5 is selected from the group consisting of 4-ethylphenyl, 3-fluoro-4-ethylphenyl, 2-fluoro-4- 
ethylphenyl, 2,3 -dimethy lphenyl, 2,3-diethylphenyl, 2-methy 1-3 -me thoxyphenyl, 2-ethyl-3- 
methoxyphenyl, 2-methyl-3,4-methylenedioxyphenyl, 2-ethyl-3,4-methylenedioxyphenyl, 2-methyl- 
3,4-ethylenedioxyphenyl, 2-ethyl-3,4-ethylenedioxyphenyl, 2-methyl-3,4-oxydimethylenephenyl, 2- 
ethy 1-3 ,4-oxy dimethylenephenyl, 2-methyl-3,4-oxytrimethylenephenyl, 2-ethyl-3,4- 
oxytrimethylenephenyl, 2-methyl-3,4-dimethyleneoxyphenyl, 2-ethyl-3,4-dimethyleneoxyphenyl, 2- 
methyl-3,4-trimethyleneoxyphenyl, and 2-ethyl-3,4-trimethyleneoxyphenyl; and 

R 6 and R 7 taken together with the phosphorus to which they are attached form a saturated 6-membered 
heterocyclic ring, wherein the heterocyclic ring contains one phosphorus and two oxygen atoms, and 
the two oxygen atoms are joined by three carbon atoms having up to four substituents of (Ci-C 2 )alkyl. 

6. A method of modulating the expression of a target gene in a host cell, wherein the host cell 
includes a first gene expression cassette comprising a first polynucleotide encoding a first polypeptide 
comprising: 

(i) a transactivation domain; 

(ii) a DNA-binding domain; and 

(iii) a Group H nuclear receptor ligand binding domain; 

a second gene expression cassette comprising: 

(i) a response element capable of binding to said DNA binding domain; 

(ii) a promoter that is activated by the transactivation domain; and 

(iii) said target gene; 

the method comprising contacting said host cell with a compound of formula: 

Q 1 R 2 R 3 (0 ) R 2 R 3 r6 9* R 2 R 3 

H o H o H o 

i ii in 

wherein Q 1 and Q 2 are independently selected from the group consisting of O and S; 
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n = 1 or 2; 
R 1 is 

(a) (C r C 6 )alkyl, (C 3 -C 6 )cycloalkyl, (C,-C 6 )haloalkyl, (C 3 -C 6 )halocycloalkyl, (C 2 - 
C 6 )alkenyl, (C 2 -C 6 )haloalkenyl, (C 2 -C 6 )alkynyl, (C 2 -C 6 )haloalkynyl, (C,-C 6 )alkoxy, (C 3 - 
C 6 )cycloalkoxy, (Ci-C 6 )haloalkoxy, (C 3 -C 6 )halocycloalkoxy, (C 2 -C 6 )alkenyloxy, (C 2 -C 6 )alkynyloxy, 
(C r C 6 )alkylthio, (C 3 -C 6 )cycloalkylthio, (C,-C 6 )haloalkylthio t (C 3 -C 6 )halocycloalkylthio, (C,- 
C 6 )alkylamino, (C 3 -C 6 )cycloalkylamino, (C,-C 6 )haloalkylamino, (C 3 -C 6 )halocycloalkylamino, di(C,- 
C 6 )alkylamino, di(C 3 -C 6 )cycloalkylamino, di(C,-C 6 )haloalkylamino, di(C 3 -C 6 )halocycloalkylamino, 
(C^alkoxyCC^alkyl, (C 1 -C 6 )althylthio(C,-C 6 )alkyl, (C r C 6 )alkylsulfinyl(C r C 6 )alkyl, (C,- 
C^alkylsulfonyKQ-^alkyl, (C^alkylaminoCd^alkyl, di(Ci-C 6 )alkylamino(Ci-C 6 )alkyl, (C r 
C 6 )alkylcarbonyl(C r C 6 )alkyl, or cyanoCQ-QOalkyl; or 

(b) unsubstituted or substituted phenyl, 1-naphthyl, 2-naphthyl, phenyl(C 1 -C 3 )alkyl, 
phenyl(C 2 -C 3 )alkenyl, naphthyKQ-Cyalkyl, phenoxyCQ-CyalkyI, phenylamino, pyridyl, pyrazinyl, 
pyridazinyl, pyrimidinyl, furanyl, thiophenyl, benzothiophenyl, benzofuranyl, isoxazolyl, imidazolyl 
or other heterocyclyl, where the substituents are independently selected from one to four of the 
following: 

i cyano, nitro, halo, aminocarbonyl, aminothiocarbonyl, carboxy, formyl, hydroxy, 
amino, carbamoyl, (C r C 6 )alkyl, (C 3 -C 6 )cycloalkyl, (C 1 -C 6 )haloalkyl, (C 3 - 
C 6 )halocycloalkyl, (C 2 -C 6 )alkenyl, (C 3 -C 6 )cycloalkenyl, (C 3 -C 6 )alkadienyl, (C 2 - 
Q)alkynyl, (C,-C 6 )alkoxy, (C 3 -C 6 )cycloalkoxy, (Q-C^haloalkoxy, (C 3 - 
C 6 )cyclohaloalkoxy, (C 2 -Q)alkenyloxy, (C 2 -C 6 )alkynyloxy, (C 1 -C 6 )alkythio, (C 3 - 
C 6 )cycloalkylthio, (Ci-C 6 )haloalkylthio, (C 3 -C 6 )halocycloalkythio, (C 2 -C 6 )alkenylthio, 
(C 2 -C 6 )alkynylthio, (C 1 -C 6 )alkylsulfinyl, (C 3 -C 6 )cycloalkysulfmyl, (C,- 
C 6 )haloalkylsulfinyl, (C 3 -C 6 )halocycloalkylsulfinyl, (C 2 -C 6 )alkenylsulfinyl, (C 3 - 
C 6 )cycloalkenylsulfinyl, (C 2 -C 6 )alkynylsulfmyl, (C 1 -C 6 )alkylsulfonyl, (C 3 - 
C 6 )cycloalkysulfonyl, (C 1 -C 6 )haloalkylsulfonyl, (C 3 -C 6 )halocycloalkylsulfonyl, (C,- 
Q)alkylsulfinyl, (C 3 -C 6 )cycloalkysulfinyl, (Q-QJhaloalkylsulfinyl, (C 3 - 
C 6 )halocycloalkylsulfinyl, (Ci-C 6 )alkylamino, (C 3 -C 6 )cycloalkylamino, di(Ci- 
C 6 )alkylamino, di(C 3 -C 6 )(cycloalkyl)amino, (C 1 -C 6 )alkoxy(C,-C 6 )alkyl, (C 3 - 
C 6 )cycloalkoxyalkyl, (C 1 -C 6 )alkoxy(C 3 -C 6 )cycloalkyl, (C 1 -C 6 )alkylthio(C,-C 6 )alkyl, (C,- 
C 6 )alkylsulfmyl(C 1 -C 6 )alkyl, (C 1 -C 6 )alkylsulfonyl(C 1 -C 6 )alkyl, (C-C^alkylaminoCC- 
C 6 )alkyl, di(C,-C 6 )alkylamino(C r C 6 )alkyl, (C r C 6 )alkylcarbonyl, (C 3 - 
C 6 )cycloalkylcarbonyl, (Ci-C 6 )alkoxycarbonyl, (Ci-C 6 )alkylaminocarbonyl, (C 3 - 
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C 6 )cycloalkylaminocarbonyl, di(Ci-C 6 )alkylaminocarbonyl, di(C 3 - 
C 6 )(cycloalkyl)aminocarbonyl, cyano(Ci-C 6 )alkyl, or tri(Ci-C 6 )alkylsilyl; or 

ii unsubstituted or substituted phenyl, phenyl(C r C 6 )alkyl, heterocyclyl, phenoxy, 
heterocyclyloxy, benzoyl, heterocyclylcarbonyl, phenylthio, heterocyclylthio, 
phenylsulfonyl, or heterocyclylsulfonyl wherein one to four substituents are 
independently selected from the group consisting of cyano, nitro, halo, aminocarbonyl, 
aminothiocarbonyl, carboxy, formyl, hydroxy, amino, carbamoyl, (Ci-C 3 )alkyl, (Ci- 
C 3 )haloalkyl, (Ci-C 3 )alkoxy, (Cj-C^haloalkoxy, (C r C 3 )alkythio, (Ci-C 3 )haloalkylthio, 
(C r C 3 )alkylsulfonyl, (Ci-C 3 )alkylamino, di(Ci-C 3 )alkylamino, (Ci-C 2 )alkoxy(Ci- 
C 2 )alkyl, (C 1 -C 2 )alkylthio(C 1 -C 2 )alkyl, (C 1 -C 2 )alkylsulfonyl(C I -C 2 )alkyl, (Q- 
C 2 )alkylamino(C r C 2 )alkyl, diCCrC^alkylaminoCCi-C^alkyl, (C 1 -C 3 )alkylcarbonyl, (C^ 
C 3 )alkoxycarbonyl, (Ci-C 3 )alkylaminocarbonyl, di(Ci-C 3 )alkylaminocarbonyl or 
cyano(Ci-C 3 )alkyl; 

wherein in said substituted phenyl, 1-naphthyl, 2-naphthyl, phenyl(Ci-C 3 )alkyl, phenyl(C 2 -C 3 )alkenyl, 
naphthyl(Ci-C 3 )alkyl, phenoxy(Ci-C 3 )alkyl, phenylamino, pyridyl, pyrazinyl, pyridazinyl, 
pyrimidinyl, furanyl, thiophenyl, benzothiophenyl, benzofuranyl, isoxazolyl, imidazolyl or other 
heterocyclyl, two adjacent substituted positions may be joined together with the atoms to which they 
are attached to form an unsubstituted or substituted, unsaturated, partially unsaturated, or saturated 4-, 
5-, 6- or 7-membered carbocyclic or heterocyclic ring wherein: 

the heterocyclic ring contains from one to three heteroatoms selected from N, O, or S; and one to four 
substituents are independently selected from the group consisting of cyano, nitro, halo, 
aminocarbonyl, aminothiocarbonyl, carboxy, formyl, hydroxy, amino, carbamoyl, (Ci-C 3 )alkyl, (Ci- 
C 3 )haloalkyl, (d-C 3 )alkoxy, (Q-C^haloalkoxy, (C r C 3 )alkythio, (Q-C^haloaltylthio, (Q- 
C 3 )alkylsulfonyl, (Ci-C 3 )alkylarnino, di(Ci~C 3 )alkylamino, (C 1 -C 2 )alkoxy(Ci-C 2 )alkyl, (C^ 
C 2 )alkylthio(Ci-C 2 )alkyl, (Ci-C 2 )alkylsulfonyl(C r C 2 )alkyl, (d-C^alkylaminoCCi-C^alkyl, di(Ci- 
C 2 )alkylamino(Ci-C 2 )alkyl, (Ci-C 3 )alkylcarbonyl, (Ci-C 3 )alkoxycarbonyl, (Q- 
C 3 )alkylaminocarbonyl, di(Ci-C 3 )alkylaminocarbonyl, cyano(C r C 3 )alkyl, oxo, and methoxyimino; 

R 2 and R 3 are independently selected from: 

(a) cyano, aminocarbonyl, carboxy, (Q-C 6 )alkyl, (C 3 -C 6 )cycloalkyl, halo(C 1 -C 6 )alkyl, 
(C 3 -C 6 )halocycloalkyl, (C 2 -C 6 )alkenyl, (C 3 -C 6 )cycloalkenyl, (C 2 -C 6 )haloalkenyl, (C 2 -C 6 )alkynyl, (C r 
C 6 )alkylsulfonyl, (C 1 -C 6 )alkoxy(C 1 -C 6 )alkyl, (C 1 -C 6 )althylthio(C 1 -C 6 )alkyl, (C,-C 6 )alkylsulfinyl(C 1 - 
C 6 )alkyl, (C 1 -C 6 )alkylsulfonyl(C 1 -C 6 )alkyl, (C 1 -C 6 )alkylamino(C,-C 6 )alkyl, di(Ci-C 6 )alkylamino(Ci- 
C 6 )alkyl, (Ci-C 6 )alkylcarbonyl, (Ci-C 6 )alkylcarbonyl(Ci-C 6 )alkyl, (C r C 6 )alkylaminocarbonyl, di(Ci- 
C 6 )alkylaminocarbonyl, (Ci-C 6 )alkylaminocarbonyl(C 1 -C 6 )alkyl, di(C 1 -C 6 )alkylaminocarbonyl(C 1 - 
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C 6 )alkyl, (C^alkylcarbonylaminoCd^alkyl, (C 1 -C 6 )alkoxycarbonyl, (C r C 6 )alkoxycarbonyl(C r 
C 6 )alkyl, cyano(C r C 6 )alkyl, hydroxy (d-C 6 )alkyl, or carboxy(C r C 6 )alkyl; or 

(b) unsubstituted or substituted phenyl, phenyl(C,-C 6 )alkyl, benzoyl, naphthyl, pyridyl, 
pyrazinyl, pyridazinyl, pyrimidinyl, furanyl, thiophenyl, benzothiophenyl, benzofuranyl, isoxazolyl, 
imidazolyl or other heterocyclyl, heterocyclylcarbonyl, wherein one to four substituents are 
independently selected from the group consisting of cyano, nitro, halo, aminocarbonyl, 
aminothiocarbonyl, carboxy, formyl, hydroxy, amino, carbamoyl, (C,-C 3 )alkyl, (d-d)haloalkyl, (d- 
C 3 )alkoxy, (d-d)haloalkoxy, (Ci-C 3 )alkythio, (C,-C 3 )haloalkylthio, (d-d)alkylsulfonyl, (d- 
d)alkylamino, di(C 1 -d)alkylamino, (d-d)alkoxy(C r d)alkyl, (d-d)alkylthio(d-d)alkyl, (C r 
d)alkylsulfonyl(d-d)alkyl, (d-d)alkylamino(d-d)alkyl, di(C r d)alkylamino(d-d)alkyl, (C r 
C 3 )alkylcarbonyl, (C,-C 3 )alkoxycarbonyl, (d-C 3 )alkylaminocarbonyl, di(C r C 3 )alkylaminocarbonyl, 
and cyano(d-C 3 )alkyl; 

wherein R 2 and R 3 may be joined together with the carbon to which they are attached to form an 
unsubstituted or substituted, partially unsaturated or saturated 3-, 4-, 5-, 6-, 7- or 8-membered 
carbocyclic or heterocyclic ring wherein the heterocyclic ring contains from one to three heteroatoms 
selected from O, N, or S; and one to four substituents are independently selected from the group 
consisting of cyano, nitro, halo, aminocarbonyl, aminothiocarbonyl, carboxy, formyl, hydroxy, amino, 
carbamoyl, (d-d)alkyl, (d-d)haloalkyl, (d-d)alkoxy, (d-d)haloalkoxy, (d-d)alkythio, (d- 
C 3 )haloalkylthio, (d-d)alkylsulfonyl, (d-d)alkylamino, di(d-C 3 )alkylamino, (d-d)alkoxy(d- 
d)alkyl, (C 1 -C 2 )alkylthio(C,-d)alkyl, (d-d)alkylsulfonyl(d-d)alkyl, (d-d)alkylamino(d- 
d)alkyl, di(d-d)alkylamino(d-d)alkyl, (d-d)alkylcarbonyl, (d-d)alkoxycarbonyl, (d- 
d)alkoxycarbonyl(C!-d)alkyl, (d-d)alkoxycarbonylcarbonyl, (d-C 3 )alkylaminocarbonyl, di(d- 
d)alkylaminocarbonyl, cyano(Ci-C 3 )alkyl, oxo, methoxyimino, and spiro-(C r C 4 )alkadioxy; 

R 4 is selected from: 

(a) (d-C 6 )alkyl, (C 3 -d)cycloalkyl, (d-C 6 )haloalkyl, (C 3 -C 6 )halocycloalkyl, (Q- 
C 6 )alkenyl, (Q-C 6 )haloalkenyl, (C 2 -C 6 )alkynyl, (d-C 6 )haloalkynyl, (d-C 6 )alkoxy, (C 3 - 
Q)cycloalkoxy, (d-C 6 )haloalkoxy, (d-Q)halocycloalkoxy, (d-C 6 )alkenyloxy, (d-C 6 )alkynyloxy, 
(d-Q)alkylthio, (C 3 -C 6 )cycloalkylthio, (d-C 6 )haloalkylthio, (d-C 6 )halocycloalkylthio, (d- 
C 6 )alkylamino, (C 3 -C 6 )cycloalkylamino, (C r C 6 )haloalkylamino, (C 3 -C 6 )halocycloalkylamino, di(d- 
C 6 )alkylamino, di(C 3 -C 6 )cycloalkylamino, di(d-Q)haloalkylamino, di(C 3 -C 6 )halocycloalkylamino, 
(d-d)alkoxy(d-C 6 )alkyl, (C 1 -C 6 )althylthio(C 1 .Q)alkyl, (C r Q)alkylsulfinyl(d-Q)alkyl, (d- 
Q)alkylsulfonyl(d-C 6 )alkyl, (d-d)alkylamino(d-C 6 )alkyl, di(d-C 6 )alkylamino(d-C 6 )alkyl, (C r 
C 6 )alkylcarbonyl(d-C 6 )alkyl, or cyano(d-Q)alkyl; or 
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(b) unsubstituted or substituted phenyl, 1-naphthyl, 2-naphthyl, phenyl(Ci-C 3 )alkyl, 
phenyl(C 2 -C 3 )alkenyl, naphthyl(C,-C 3 )alkyl, phenoxy(Ci-C 3 )alkyl, phenylamino, pyridyl, pyrazinyl, 
pyridazinyl, pyrimidinyl, furanyl, thiophenyl, benzothiophenyl, benzofuranyl, isoxazolyl, imidazolyl 
or other heterocyclyl, wherein one to four substituents are independently selected from: 

i cyano, nitro, halo, aminocarbonyl, aminothiocarbonyl, carboxy, formyl, hydroxy, 
amino, carbamoyl, (C r Q)alkyl, (C 3 -C 6 )cycloalkyl, (C r C 6 )haloalkyl, (C 3 - 
C 6 )halocycloalkyl, (C 2 -C 6 )alkenyl, (C 3 -C 6 )cycloalkenyl, (C 3 -C 6 )alkadienyl, (C 2 - 
C 6 )alkynyl, (C l -C 6 )alkoxy, (C 3 -C 6 )cycloalkoxy, (C,-C 6 )haloalkoxy, (C 3 - 
C 6 )cyclohaloalkoxy, (C 2 -C 6 )alkenyloxy, (C 2 -C 6 )alkynyloxy, (Ci-C 6 )alkythio, (C 3 - 
C 6 )cycloalkylthio, (C r C 6 )haloalkylthio, (C 3 -C 6 )halocycloalkythio, (C 2 -C 6 )alkenylthio, 
(C 2 -Q)alkynylthio, (C 1 -C 6 )alkylsulfmyl, (C 3 -C 6 )cycloalkysulfinyl, (Q- 
C 6 )haloalkylsulfinyl, (C 3 -C 6 )halocycloalkylsulfinyl, (C 2 -C 6 )alkenylsulfinyl, (C 3 - 
C 6 )cycloalkenylsulfinyl, (C 2 -C 6 )alkynylsulfinyl, (Ci-C 6 )alkylsulfonyl, (C 3 - 
C 6 )cycloalkysulfonyl, (Ci-C 6 )haloalkylsulfonyl, (C 3 -C 6 )halocycloalkylsulfonyl, (Ci- 
C 6 )alkylsulfinyl, (C 3 -C 6 )cycloalkysulfinyl, (C 1 -C 6 )haloalkylsulfmyl, (C 3 - 
C 6 )halocycloalkylsulfinyl, (Ci-C 6 )alkylamino, (C 3 -C 6 )cycloalkylamino, di(C r 
C 6 )alkylamino, di(C 3 -C 6 )(cycloalkyl)amino, (C 1 -C 6 )alkoxy(Ci-C 6 )alkyl, (C 3 - 
C 6 )cycloalkoxyalkyl, (C l -C 6 )alkoxy(C 3 -C 6 )cycloalkyl, (C 1 -C 6 )alkylthio(C 1 -C 6 )alkyl, (C,- 
C 6 )alkylsulfmyl(C 1 -C 6 )alkyl, (C 1 -C 6 )alkylsulfonyl(Ci-C 6 )alkyl, (C 1 -C 6 )alkylamino(C l - 
C 6 )alkyl, di(Ci-C 6 )alkylamino(Ci-C 6 )alkyl, (d-C 6 )alkylcarbonyl, (C 3 - 
C 6 )cycloalkylcarbonyl, (d-C 6 )alkoxycarbonyl, (C r C 6 )alkylaminocarbonyl, (C 3 - 
C 6 )cycloalkylaminocarbonyl, di(Ci-C 6 )alkylaminocarbonyl } di(C 3 - 
C6)(cycloalkyl)aminocarbonyl, cyano(C!-C 6 )alkyl, or tri(Ci-C 6 )alkylsilyl; or 

ii unsubstituted or substituted phenyl, phenyl(C r C 6 )alkyl, heterocyclyl, phenoxy, 
heterocyclyloxy, benzoyl, heterocyclylcarbonyl, phenylthio, heterocyclylthio, 
phenylsulfonyl, or heterocyclylsulfonyl, wherein one to four substituents are 
independently selected from the group consisting of cyano, nitro, halo, aminocarbonyl, 
aminothiocarbonyl, carboxy, formyl, hydroxy, amino, carbamoyl, (Ci-C 3 )alkyl, (C r 
C 3 )haloalkyl, (Ci-C 3 )alkoxy, (Q-QOhaloalkoxy, (C,-C 3 )alkythio, (C r C 3 )haloalkylthio, 
(d-C 3 )alkylsulfonyl, (C 1 -C 3 )alkylamino, di(C 1 -C 3 )alkylamino, (d-CyalkoxyCQ- 
C 2 )alkyl, (Ci-C 2 )alkylthio(C 1 -C 2 )alkyl, (C 1 -C 2 )alkylsulfonyl(Ci-C 2 )alkyl, (Q- 
C 2 )alkylamino(C,-C 2 )alkyl, di(C,-C 2 )alkylamino(Ci-C 2 )alkyl, (C r C 3 )alkylcarbonyl, (Ci- 
C 3 )alkoxycarbonyl, (Ci-C 3 )alkylaminocarbonyl, di(Ci-C 3 )alkylaminocarbonyl and 

cy ano(C i -C 3 )alkyl; 
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wherein in said substituted phenyl, 1-naphthyl, 2-naphthyl, phenyl(C r C 3 )alkyl, phenyl(C 2 -C 3 )alkenyl, 
naphthyl(Ci-C 3 )alkyl, phenoxy(Ci-C 3 )alkyl, phenylamino, pyridyl, pyrazinyl, pyridazinyl, 
pyrimidinyl, furanyl, thiophenyl, benzothiophenyl, benzofuranyl, isoxazolyl, imidazolyl or other 
heterocyclyl, two adjacent substituted positions on R 4 may be joined together with the atoms to which 
they are attached to form an unsubstituted or substituted, unsaturated, partially unsaturated, or 
saturated 4-, 5-, 6- or 7-membered carbocyclic or heterocyclic ring wherein the heterocyclic ring 
contains from one to three heteroatoms selected from N, O, or S; and one to four substituents are 
independently selected from the group consisting of cyano, nitro, halo, aminocarbonyl, 
aminothiocarbonyl, carboxy, formyl, hydroxy, amino, carbamoyl, (Ci-C 3 )alkyl, (Ci-C 3 )haloalkyl, (C r 
C 3 )alkoxy, (C,-C 3 )haloalkoxy, (C 1 -C 3 )alkythio, (d-C 3 )haloalkylthio, (C r C 3 )alkylsulfonyl, (Q- 
C 3 )alkylamino, di(C 1 -C 3 )alkylamino, (Ci-C 2 )alkoxy(C 1 -C 2 )alkyl, (C 1 -C 2 )alkylthio(C 1 -C 2 )alkyl, (Q- 
C 2 )alkylsulfonyl(C r C 2 )alkyl, (d-C^alkylaminoCC-C^alkyl, di(d-C 2 )alkylamino(d-d)alkyl, (C r 
C 3 )alkylcarbonyl, (Ci-C 3 )alkoxycarbonyl, (C 1 -C 3 )alkylaminocarbonyl, di(Ci-C 3 )alkylaminocarbonyl, 
cyano(C r C 3 )alkyl, oxo, and methoxyimino; 

R 5 is: 

(a) (C 1 -C 6 )alkyl, (C 3 -C 6 )cycloalkyl, (d-C 6 )haloalkyl, (C 3 -C 6 )halocycloalkyl, (C 2 - 
C 6 )alkenyl, (C 2 -C 6 )haloalkenyl, (C 2 -C 6 )alkynyl, (C 2 -C 6 )haloalkynyl, (C 1 -C 6 )alkoxy(C 1 -C 6 )alkyl, (C,- 
C 6 )althylthio(C 1 -C 6 )alkyl, (Ci-C 6 )alkylsulfinyl(C 1 -C 6 )alkyl, (C 1 -C 6 )alkylsulfonyl(C 1 -C 6 )alkyl, (d- 
C 6 )alkylamino(d-C 6 )alkyl, di(C,-C 6 )alkylamino(C 1 -C 6 )alkyl, (d-C 6 )alkylcarbonyl(Ci-C 6 )alkyl, or 
cyano(Ci-C 6 )alkyl; or 

(b) unsubstituted or substituted phenyl, 1-naphthyl, 2-naphthyl, phenyl(d-C 3 )alkyl, 
phenyl(C 2 -C 3 )alkenyl, naphthyl(C r C 3 )alkyl, phenoxy(Ci-C 3 )alkyl, phenylamino, pyridyl, 
pyrazinyl, pyridazinyl, pyrimidinyl, furanyl, thiophenyl, benzothiophenyl, benzofuranyl, 
isoxazolyl, imidazolyl or other heterocyclyl, where one to four substituents are independently 
selected from: 

i cyano, nitro, halo, aminocarbonyl, aminothiocarbonyl, carboxy, formyl, hydroxy, 
amino, carbamoyl, (d-C 6 )alkyl, (d-Q)cycloalkyl, (d-C 6 )haloalkyl, (Q- 
C 6 )halocycloalkyl, (C 2 -C 6 )alkenyl, (C 3 -C 6 )cycloalkenyl, (C 3 -C 6 )alkadienyl, (C 2 - 
C 6 )alkynyl, (Ci-C 6 )alkoxy, (C 3 -C 6 )cycloalkoxy, (d-C 6 )haloalkoxy, (C 3 - 
Q)cyclohaloalkoxy, (d-C 6 )alkenyloxy, (C 2 -C 6 )alkynyloxy, (d-C 6 )alkythio, (C 3 - 
Q)cycloalkylthio, (Ci-C 6 )haloalkylthio, (C 3 -C 6 )halocycloalkythio, (C 2 -C 6 )alkenylthio, 
(d-C 6 )alkynylthio, (C r C 6 )alkylsulfmyl, (C 3 -C 6 )cycloalkysulfinyl, (d- 
C6)haloalkylsulfinyl, (d-Q)halocycloalkylsulfinyl, (d-C 6 )alkenylsulfinyl, (C 3 - 
C 6 )cycloalkenylsulfinyl, (C 2 -C 6 )alkynylsulfinyl, (Ci-C 6 )alkylsulfonyl, (C 3 - 
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C 6 )cycloalkysulfonyl, (Ci-C 6 )haloalkylsulfonyl, (C 3 -C 6 )halocycloalkylsulfonyl, (Q- 
C 6 )alkylsulfinyl, (C 3 -C 6 )cycloalkysulfinyl, (C r C 6 )haloalkylsulfinyl, (Q- 
C 6 )halocycloalkylsulfinyl, (d-C 6 )alkylamino, (C 3 -C 6 )cycloalkylamino, di(C r 
C 6 )alkylamino, di(C 3 -C 6 )(cycloalkyl)amino, (d-C 6 )alkoxy(d-C 6 )alkyl, (C 3 - 
C 6 )cycloalkoxyalkyl, (C,-C 6 )alkoxy(C 3 -C 6 )cycloalkyl, (d-d)alkylttoo(d-C 6 )alkyl, (C r 
C 6 )alkylsulfinyl(C r C 6 )alkyl, (CrC 6 )alkylsulfonyl(CrC 6 )alkyl, (C 1 -C 6 )alkylamino(C r 
C 6 )alkyl, di(C 1 -C 6 )alkylamino(C 1 -C 6 )alkyl, (C r C 6 )alkylcarbonyl, (C 3 - 
C 6 )cycloalkylcarbonyl, (Ci-C 6 )alkoxycarbonyl, (d-C 6 )alkylarninocarbonyl, (C 3 - 
C 6 )cycloalkylaminocarbonyl, di(Ci-C 6 )alkylaminocarbonyl, di(C 3 - 
C 6 )(cycloalkyl)aminocarbonyl, cyano(d-C 6 )alkyl, or tri(d-C 6 )alkylsilyl; or 

ii unsubstituted or substituted phenyl, phenyl(Ci-C 6 )alkyl, heterocyclyl, phenoxy, 
heterocyclyloxy, benzoyl, heterocyclylcarbonyl, phenylthio, heterocyclylthio, 
phenylsulfonyl, or heterocyclylsulfonyl, wherein one to four substituents are 
independendy selected from the group consisting of cyano, nitro, halo, aminocarbonyl, 
aminothiocarbonyl, carboxy, formyl, hydroxy, amino, carbamoyl, (C,-C 3 )alkyl, (d- 
C 3 )haloalkyl, (C l -C 3 )alkoxy, (C x -C 3 )haloalkoxy, (d-d)alkythio, (d-d)haloalkylthio, 
(d-d)alkylsulfonyl, (C 1 -C 3 )alkylamino, di(C,-C 3 )alkylamino, (C r C 2 )alkoxy(C 1 - 
C 2 )alkyl, (C r C 2 )alkylthio(C 1 -C2)alkyl, (C r C 2 )alkylsulfonyl(C 1 -C 2 )alkyl, (C,- 
C 2 )alkylamino(C,-C 2 )alkyl, diCd-C^alkylaminoCC-C^alkyl, (d-C 3 )alkylcarbonyl, (C r 
C 3 )alkoxycarbonyl, (Ci-C 3 )alkylaminocarbonyl, di(C r C 3 )alkylaminocarbonyl, and 
cyano(Ci-C 3 )alkyl; 

wherein in said substituted phenyl, 1-naphthyl, 2-naphthyl, phenyl(Ci-C 3 )alkyl, phenyl(C 2 -C 3 )alkenyl, 
naphthyl(Ci-C 3 )alkyl, phenoxy(C r C 3 )alkyl, phenylamino, pyridyl, pyrazinyl, pyridazinyl, 
pyrimidinyl, furanyl, thiophenyl, benzothiophenyl, benzofuranyl, isoxazolyl, imidazolyl or other 
heterocyclyl, two adjacent substituted positions may be joined together with the atoms to which they 
are attached to form an unsubstituted or substituted, unsaturated, partially unsaturated, or saturated 4-, 
5-, 6- or 7-membered carbocyclic or heterocyclic ring wherein the heterocyclic ring contains from one 
to three heteroatoms selected from N, O, or S; and one to four substituents are independendy selected 
from the group consisting of cyano, nitro, halo, aminocarbonyl, aminothiocarbonyl, carboxy, formyl, 
hydroxy, amino, carbamoyl, (d-C 3 )alkyl f (d-d)haloalkyl, (d-d)alkoxy, (d-d)haloalkoxy, (d- 
C 3 )alkythio, (d-d)haloalkylthio, (d-d)alkylsulfonyl, (d-d)alkylamino, di(C I -C 3 )alkylamino, (d- 
C 2 )alkoxy(d-C 2 )alkyl, (Ci-C 2 )alkylthio(C,-C 2 )alkyl, (C r d)alkylsulfonyl(d-d)alkyl, (C,- 
d)alkylamino(Cj-d)alkyl, di(C 1 -d)alkylamino(C 1 -d)alkyl, (d-C 3 )alkylcarbonyl, (C,- 
C 3 )alkoxycarbonyl, (C r C 3 )alkylaminocarbonyl, di(C,-C 3 )alkylaminocarbonyl, cyano(C r C 3 )alkyl, 
oxo, and methoxyimino; and 
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R 6 and R 7 are independently selected from: 

(a) (C,-C 6 )alkyl, (C 3 -C 6 )cycloalkyl, (C r C 6 )haloalkyl, (C 3 -C 6 )halocycloalkyl, (C 2 - 
C 6 )alkenyl, (C 2 -C 6 )haloalkenyl, (C 2 -C 6 )alkynyl, (C 2 -C 6 )haloalkynyl, (d-C 6 )alkoxy, (C 3 - 
C 6 )cycloalkoxy, (d-QDhaloalkoxy, (C 3 -C 6 )halocycloalkoxy, (C 2 -C 6 )alkenyloxy, (C 2 -C 6 )alkynyloxy, 
(C,-C 6 )alkylthio, (C 3 -C 6 )cycloalkylthio, (C 1 -C 6 )haloalkylthio, (C 3 -C 6 )halocycloalkylthio, (d- 
C 6 )alkylamino, (C 3 -C 6 )cycloalkylamino, (Ci-C 6 )haloalkylamino, (C 3 -C 6 )halocycloalkylamino, di(C r 
C 6 )alkylamino, di(C 3 -C 6 )cycloalkylamino, di(C r C 6 )haloalkylamino, di(C 3 -C 6 )halocycloalkylamino, 
(C,-C 6 )alkoxy(Ci-C 6 )alkyl, (d^althylthioCC^QJalkyl, (d-C 6 )alkylsulfinyl(d-C 6 )alkyl, (d- 
C 6 )alkylsulfonyl(d-C 6 )alkyl, (C,-C 6 )alkylamino(Ci-d)alkyl, di(C,-C 6 )alkylamino(C 1 -C 6 )alkyl, (C r 
C 6 )alkylcarbonyl(C,-C 6 )alkyl, or cyano(d-C 6 )alkyl; or 

(b) unsubstituted or substituted phenyl, phenyl(C r C 6 )alkyl, heterocyclyl, phenoxy, 
heterocycloxy, phenylthio, heterocyclylthio, naphthyl, phenylamino, heterocyclylamino, N-phenyl-N- 
(C 1 -C 6 )alkylamino, or N-heterocyclyl-N-(Ci-C 6 )alkylamino wherein one to four substituents are 
independently selected from the group consisting of cyano, nitro, halo, aminocarbonyl, 
aminothiocarbonyl, carboxy, formyl, hydroxy, amino, carbamoyl, (d-d)alkyl, (Ci-C 3 )haloalkyl, (d- 
d)alkoxy, (Ci-C 3 )haloalkoxy, (C,-C 3 )alkythio, (CrCs^aloalkylthio, (d-d)alkylsulfonyl, (Ci- 
C 3 )alkylamino, di(Ci-C 3 )alkylamino, (C 1 -C 2 )alkoxy(C r C 2 )alkyl, (C r C 2 )alkylthio(C 1 -d)alkyl, (d- 
d)alkylsulfonyl(d-d)alkyl, (Ci-C 2 )alkylamino(Ci-C 2 )alkyl, diCd^alkylaminoCCrC^alkyl, (d- 
d)alkylcarbonyl, (d-C 3 )alkoxycarbonyl, (Ci-C 3 )alkylaminocarbonyl, di(d-C 3 )alkylaminocarbonyl, 
and cyano(C!-C 3 )alkyl; 

wherein R 6 and R 7 may be joined together with the phosphorus to which they are attached to form an 
unsaturated, partially unsaturated, or saturated, unsubstituted or substituted 4- to 7-membered 
heterocyclic ring wherein the heterocyclic ring contains one phosphorus and from zero to three 
heteroatoms selected from N, O, or S; and from one to four substituents are independently selected 
from the group consisting of cyano, nitro, halo, aminocarbonyl, aminothiocarbonyl, carboxy, formyl, 
hydroxy, amino, carbamoyl, (d-d)alkyl, (d-d)haloalkyl, (d-d)alkoxy, (C r C 3 )haloalkoxy, (C r 
C 3 )alkythio, (d-d)haloalkylthio, (d-d)alkylsulfonyl, (d-d)alkylamino, di(d-C 3 )alkylamino, (d- 
C 2 )alkoxy(d-C 2 )alkyl, (d-d)alkylthio(C r C 2 )alkyl, (d-d)alkylsulfonyl(d-d)alkyl, (d- 
d)alkylamino(d-C 2 )alkyl, di(C r C 2 )alkylamino(Ci-C 2 )alkyl, (d-C 3 )alkylcarbonyl, (Ci- 
d)alkoxycarbonyl, (C r C 3 )alkylaminocarbonyl, di(C 1 -C 3 )alkylaminocarbonyl, cyano(C,-C 3 )alkyl, 
oxo, and methoxyimino. 



7. 



The method of claim 6 wherein the compound is of the specified formula and: 
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Q 1 is O and Q 2 is S, 
n = 2; 

R 1 is unsubstituted or substituted phenyl, 1-naphthyl, 2-naphthyl, phenyl(C 1 -C 3 )alkyl, phenyl(C 2 - 
C 3 )alkenyl, naphthyl(C r C 3 )alkyl, phenoxy(C 1 -C 3 )alkyl, phenylamino, pyridyl, pyrazinyl, pyridazinyl, 
pyrimidinyl, furanyl, thiophenyl, benzothiophenyl, benzofuranyl, isoxazolyl, imidazolyl or other 
heterocyclyl, where the substituents are independently selected from the group consisting of one to 
four of the following groups: cyano, nitro, halo, amino, (C r C 3 )alkyl, (C,-C 3 )haloalkyl, (C r C 3 )alkoxy, 
(C r C 3 )haloalkoxy, (C 3 )alkenyloxy, (C 3 )alkynyloxy, (d-d)alkythio, (C r C 3 )haloalkylthio, 
(C 3 )alkenylthio, (C 3 )alkynylthio, (C,-C 3 )alkylsulfonyl, (C,-C 3 )haloalkylsulfonyl, (C 1 -C 3 )alkylsulfinyl, 
(d-d)haloalkylsulfinyl (C 1 -C 3 )alkylamino, di(Ci-C 3 )alkylamino, (Ci-C 2 )alkoxy(C 1 -C 2 )alkyl, (d- 
C 2 )alkylthio(C r C 2 )alkyl, (C,-C 2 )alkylsulfinyl(C 1 -C 2 )alkyl, (C r C 2 )alkylsulfonyl(C,-C 2 )alkyl, (C r 
C 2 )alkylamino(C r C 2 )alkyl, di(d-C 2 )alkylamino(d-C 2 )alkyl, (C 1 -C 3 )alkylcarbonyl, (C r 
C 3 )alkoxycarbonyl, (Ci-C 3 )alkylaminocarbonyl, di(C 1 -C 3 )alkylaminocarbonyl, and cyano(d- 
C 3 )alkyl; 

and wherein in said substituted phenyl, 1-naphthyl, 2-naphthyl, phenyl(C 1 -C 3 )alkyl, phenyl(d- 
C 3 )alkenyl, naphthyl(Ci-C 3 )alkyl, phenoxy(d-d)alkyl, phenylamino, pyridyl, pyrazinyl, pyridazinyl, 
pyrimidinyl, furanyl, thiophenyl, benzothiophenyl, benzofuranyl, isoxazolyl, imidazolyl or other 
heterocyclyl, two adjacent substituted positions may be joined together with the atoms to which they 
are attached to form an unsubstituted or substituted, unsaturated, partially unsaturated, or saturated 4-, 
5-, 6- or 7-membered carbocyclic or heterocyclic ring wherein: 

the heterocyclic ring contains from one to three heteroatoms selected from N, O, or S; and 

one to four substituents are independently selected from the group consisting of: cyano, nitro, halo, 
aminocarbonyl, aminothiocarbonyl, carboxy, formyl, hydroxy, amino, carbamoyl, (Ci-C 3 )alkyl, (C r 
C 3 )haloalkyl, (d-C 3 )alkoxy, (d-d)haloalkoxy, (d-C 3 )alkythio, (d-d)haloalkylthio, (d- 
C 3 )alkylsulfonyl, (d-d)alkylamino, di(d-d)alkylamino, (d-C 2 )alkoxy(d-d)alkyl, (C^ 
d)alkylthio(d-d)alkyl, (C r d)alkylsulfonyl(d-d)alkyl, (d^alkylaminoCd^alkyl, di(d- 
d)alkylamino(C r d)alkyl, (C r C 3 )alkylcarbonyl, (C,-d)alkoxycarbonyl, (Q- 
C 3 )alkylaminocarbonyl, di(Ci-C 3 )alkylaminocarbonyl, cyano(d-d)alkyl, oxo, and methoxyimino; 

R 4 is selected from unsubstituted or substituted phenyl, 1-naphthyl, 2-naphthyl, phenyl(d-d)alkyl, 
phenyl(C 2 -d)alkenyl, naphthyl(d-d)alkyl, phenoxy(Ci-d)alkyl, phenylamino, pyridyl, pyrazinyl, 
pyridazinyl, pyrimidinyl, furanyl, thiophenyl, benzothiophenyl, benzofuranyl, isoxazolyl, imidazolyl 
or other heterocyclyl, wherein one to four substituents are independently selected from: 
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(a) cyano, nitro, halo, carboxy, formyl, hydroxy, amino, (C r C 3 )alkyl, (d-d)haloalkyl, 
(d-d)alkoxy, (d-d)haloalkoxy, (C 3 )alkenyloxy, (C 3 )alkynyloxy, (C i -C 3 )alkythio, (C r 
C 3 )haloalkylthio, (C,-C 3 )alkylsulfinyl, (C,-C 3 )haloalkylsulfinyl, (C r C 3 )alkylsulfonyl, (d- 
C 3 )haloalkylsulfonyl, (C,-C 3 )alkylamino, cn(d-d)alkylamino, (Ci-C 2 )alkoxy(Ci-C 2 )alkyl, (d- 
C 2 )alkylthio(C r C 2 )alkyl, (C 1 -C 2 )alkylsulfinyl(C 1 -C 2 )alkyl, (C l -C 2 )alkylsulfonyl(C 1 -C 2 )alkyl, (C r 
C 2 )alkylamino(C,-C 2 )alkyl, di(d-d)alkylamino(d-d)alkyl, (C r C 3 )alkylcarbonyl, (C r 
C 3 )alkoxycarbonyl, (Ci-C 3 )alkylaminocarbonyl, di(C 1 -C 3 )alkylaminocarbonyl, or cyano(d-C 3 )alkyl; 
or 

(b) unsubstituted or substituted phenyl, phenyl(d-C 2 )alkyl, heterocyclyl, phenoxy, 
heterocyclyloxy, benzoyl, heterocyclylcarbonyl, phenylthio, heterocyclylthio, phenylsulfonyl, or 
heterocyclylsulfonyl, wherein one to four substituents are independently selected from the group 
consisting of cyano, nitro, halo, aminocarbonyl, aminothiocarbonyl, carboxy, formyl, hydroxy, amino, 
carbamoyl, (d-d)alkyl, (d-d)haloalkyl, (d-d)alkoxy, (d-Q)haloalkoxy, (d-d)alkythio, (d- 
C 3 )haloalkylthio, (C r C 3 )alkylsulfonyl, (d-C 3 )alkylamino, di(C,-C 3 )alkylamino, (d-d)alkoxy(d- 
d)alkyl, (d-C 2 )alkylthio(d-d)alkyl, (Ci-C 2 )alkylsulfonyl(C r C 2 )alkyl, (d-d)alkylaniino(d- 
d)alkyl, di(C 1 -C 2 )alkylamino(C 1 -d)alkyl, (d-C 3 )alkylcarbonyl, (d-C 3 )alkoxycarbonyl, (C r 
C 3 )alkylaminocarbonyl, di(Ci-C 3 )alkylaminocarbonyl, and cyano(Ci-C 3 )alkyl; and 

wherein two adjacent positions on R 4 may be joined together with the atoms to which they are 
attached to form an unsubstituted or substituted, unsaturated, partially unsaturated, or saturated 4-, 5-, 
6- or 7-membered carbocyclic or heterocyclic ring wherein: 

the heterocyclic ring contains from one to three heteroatoms selected from N, O, or S; and 
one to four substituents are independently selected from the group consisting of cyano, nitro, halo, 
aminocarbonyl, aminothiocarbonyl, carboxy, formyl, hydroxy, amino, carbamoyl, (d-d)alkyl, (d- 
C 3 )haloalkyl, (d-d)alkoxy, (d-d)haloalkoxy, (d-C 3 )alkythio, (d-d)haloalkylthio, (d- 
C 3 )alkylsulfonyl, (d-d)alkylamino, di(d-C 3 )alkylamino, (d-Q)alkoxy(C r d)alkyl, (C r 
d)alkylthio(d-d)alkyl, (d-C 2 )alkylsulfonyl(d-d)alkyl, (C r d)alkylamino(d-C 2 )alkyl, di(C L - 
C 2 )alkylamino(C r d)alkyl, (d-C 3 )alkylcarbonyl, (d-d)alkoxycarbonyl, (Ci- 
d)alkylaminocarbonyl, di(C r C 3 )alkylaminocarbonyl, cyano(C!-C 3 )alkyl, oxo, and methoxyimino; 
and 

R 6 and R 7 are independently selected from: 

(a) (d-d)alkyl, (d-d)haloalkyl, (d-C 3 )alkoxy, (C 3 )alkenyloxy, (d)alkynyloxy, (C r 
d)alkylthio, (C,-C 3 )alkylamino, di(C,-d)alkylamino, (C 1 -d)alkoxy(C 1 -d)alkyl, (C r 
d)althylthio(Ci-d)alkyl, (d^alkylsulfinyKd^alkyl, (C r d)alkylsulfonyl(d-d)alkyl, (d- 
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C 2 )alkylamino(Ci-C 2 )alkyl, di(C r C 2 )alkylamino(CrC 2 )alkyl, (C 1 -C 2 )alkylcarbonyl(C 1 -C 2 )alkyl, or 
cyano(C r C 3 )alkyl; or 

(b) unsubstituted or substituted phenyl, phenyl(C r C 2 )alkyl, phenoxy, phenylthio, 
naphthyl, phenylamino, or N-phenyl-N-(C r C 3 )alkylamino, wherein one to four substituents are 
independently selected from the group consisting of cyano, nitro, halo, formyl, (C r C 3 )alkyl, (Q- 
C 3 )haloalkyl, (C,-C 3 )alkoxy, (d-C 3 )haloalkoxy, (C,-C 3 )alkythio, (C,-C 3 )haloalkylthio, (Q- 
C 3 )alkylsulfonyl, (C 1 -C 3 )alkylamino, dKQ-C^alkylamino, (C r C 2 )alkoxy(C r C 2 )alkyl, (C,- 
C 2 )alkylthio(C 1 -C 2 )alkyl, (C r C 2 )alkylsulfonyl(C r C 2 )alkyl, (C 1 -C 2 )alkylamino(Ci-C 2 )alkyl, di(C r 
C 2 )alkylamino(Ci-C 2 )alkyl, (d-C 3 )alkylcarbonyl, (Q-C^alkoxycarbonyl, (C,- 
C 3 )alkylaminocarbonyl, di(Ci-C 3 )alkylaminocarbonyl, and cyano(C!-C 3 )alkyl; 
wherein R 6 and R 7 may be joined together with the phosphorus to which they are attached to form an 
unsaturated, partially unsaturated, or saturated, unsubstituted or substituted 4- to 7-membered 
heterocyclic ring wherein the heterocyclic ring contains one phosphorus and from zero to three 
heteroatoms selected from N, O, or S; and from one to four substituents are independently selected 
from the group consisting of cyano, nitro, halo, aminocarbonyl, aminothiocarbonyl, carboxy, formyl, 
hydroxy, amino, carbamoyl, (Q-Cyalkyl, (Ci-C 3 )haloalkyl, (Ci-C 3 )alkoxy, (d-C 3 )haloalkoxy, (Ci- 
C 3 )alkythio, (Ci-C 3 )haloalkylthio, (Ci-C 3 )alkylsulfonyl, (C,-C 3 )alkylamino, di(C r C 3 )alkylamino, (Q- 
C 2 )alkoxy(C r C 2 )alkyl, (C r C 2 )alkylthio(C 1 -C 2 )alkyl, (C r C 2 )alkylsulfonyl(C 1 -C 2 )alkyl, (C r 
C 2 )alkylamino(Ci-C 2 )alkyl, di(C 1 -C 2 )alkylamino(Ci-C 2 )alkyl, (C r C 3 )alkylcarbonyl, (Q- 
C 3 )alkoxycarbonyl, (C 1 -C 3 )alkylaminocarbonyl, di(Ci-C 3 )alkylaminocarbonyl, cyano(Ci-C 3 )alkyl, 
oxo, and methoxyimino. 

8. The method of Claim 7 wherein the compound is of the specified formula and R 1 is 
unsubstituted or substituted phenyl, 1 -naphthyl, 2-naphthyl, phenyl^ -C 3 )alkyl, phenyl(C 2 - 
C 3 )alkenyl, naphthyl(C 1 -C 3 )alkyl, phenoxy(C r C 3 )alkyl, phenylamino, pyridyl, pyrazinyl, pyridazinyl, 
pyrimidinyl, furanyl, thiophenyl, benzothiophenyl, benzofuranyl, isoxazolyl, imidazolyl or other 
heterocyclyl, wherein the substituents are independently selected from the group consisting of one to 
four of the following groups: halo, (Ci-C 3 )alkyl, (Ci-C 3 )alkoxy, (Ci-C 3 )alkythio, (Ci-C 3 )alkylsulfonyl, 
(Ci-C 3 )alkylsulfinyl, (C l -C 3 )alkylamino, and di(Ci-C 3 )alkylamino; 

wherein in said substituted phenyl, naphthyl or heterocyclyl, two adjacent substituted positions may 
be joined together with the atoms to which they are attached to form an unsubstituted or substituted, 
unsaturated, partially unsaturated, or saturated 4-, 5-, 6- or 7-membered carbocyclic or heterocyclic 
ring wherein: 



the heterocyclic ring contains from one to three heteroatoms selected from N, O, or S; and 
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one to four substituents are independently selected from the group consisting of: cyano, (C,-C 3 )alkyl, 
(d-d)alkoxy, (C,-C 3 )alkythio, (C r C 3 )alkylsulfonyl, (C 1 -C 3 )alkylamino, di(C,-C 3 )alkylamino, (C r 
C 3 )alkoxycarbonyl, (C 1 -C 3 )alkylaminocarbonyl, di(C r C 3 )alkylaminocarbonyl, oxo, and 
methoxyimino; 

R 2 and R 3 are independently selected from the group consisting of: (C,-C 6 )alkyl, (C 3 -C 6 )cycloalkyl, 
halo(C r C 6 )alkyl, (C 3 -C 6 )halocycloalkyl, (C 2 -C 6 )alkenyl, (C 3 -C 6 )cycloalkenyl, (C 2 -C 6 )haloalkenyl, 
(C 2 -C 6 )alkynyl, (C 1 -C 3 )alkoxy(C r C 3 )alkyl, (C r C 3 )althylthio(C 1 -C 3 )alkyl, (C 1 -C 3 )alkylsulfinyl(C 1 - 
C 3 )alkyl, (d-C^alkylsulfonyKCrC^alkyl, (C r C 3 )alkylamino(C I -C 3 )alkyl, di(d-d)alkylamino(d- 
C 3 )alkyl, (C l -C 6 )alkylcarbonyl, (C 1 -C 3 )alkylcarbonyl(C r C 3 )alkyl, (C 1 -C 6 )alkylaminocarbonyl, di(C r 
C 6 )alkylaminocarbonyl, (d-C^alkylaminocarbonyKCi-C^alkyl, dKCrC^alkylaminocarbonyKC!- 
C 3 )alkyl, (C 1 -C 3 )alkylcarbonylamino(C,-C 3 )alkyl, (C r C 6 )alkoxycarbonyl, (C r C 3 )alkoxycarbonyl(C 1 - 
C 3 )alkyl, cyano(C 1 -C 6 )alkyl, hydroxy(C r C 6 )alkyl, and carboxy(C r C 6 )alkyl; 

wherein R 2 and R 3 may be joined together with the carbon to which they are attached to form an 
unsubstituted or substituted, partially unsaturated or saturated 3-, 4-, 5-, 6- or 7-membered carbocyclic 
or heterocyclic ring, wherein the heterocyclic ring contains from one to three heteroatoms selected 
from O or S; and one to four substituents are independently selected from the group consisting of 
cyano, (d-C 3 )alkyl, (C r C 3 )alkoxy, (C,-C 3 )alkythio, (C 1 -C 3 )alkylsulfonyl, (C r C 3 )alkylamino, di(Q- 
C 3 )alkylamino, (d-d)alkoxy(d-d)alkyl, (d-d)alkylthio(d-d)alkyl, (d-d)alkylsulfonyl(d- 
C 2 )alkyl, (d-d)alkylarmno(d-d)alkyl, di(C 1 -C 2 )alkylamino(C r d)alkyl, (d-C 3 )alkylcarbonyl, 
(d-d)alkoxycarbonyl, (d-C 3 )alkylaminocarbonyl, and di(C l -C 3 )alkylaminocarbonyl; 

R 4 is selected from unsubstituted or substituted phenyl, 1-naphthyl, 2-naphthyl, phenyl(C r C 3 )alkyl, 
phenyl(d-C 3 )alkenyl, naphthyl(C,-C 3 )alkyl, phenoxy(d-C 3 )alkyl, phenylamino, pyridyl, pyrazinyl, 
pyridazinyl, pyrimidinyl, furanyl, thiophenyl, benzothiophenyl, benzofuranyl, isoxazolyl, imidazolyl 
or other heterocyclyl, wherein one to four substituents are independently selected from the group 
consisting of cyano, nitro, halo, (d-Q)alkyl, (d-d)haloalkyl, (d-d)alkoxy, (C 1 -C 3 )haloalkoxy, 
(C r d)alkythio, (d-d)haloalkylthio, (d-C 3 )alkylsulfinyl, (d-d)haloalkylsulfmyl, (C r 
d)alkylsulfonyl, (d-d)haloalkylsulfonyl, (C 1 -C 3 )alkylamino, di(C 1 -C 3 )alkylamino, (C!- 
d)alkoxy(d-d)alkyl, (d-d)alkylthio(d-d)alkyl, (Crd)alkylsulfmyl(d-d)alkyl, (Ci- 
d)alkylsulfonyl(C 1 -d)alkyl, (Cj^alkylaminoCd^alkyl, di(Ci-d)alkylamino(C 1 -d)alkyl, (d- 
C 3 )alkylcarbonyl, (d-C 3 )alkoxycarbonyl, (C 1 -C 3 )alkylaminocarbonyl, and di(d- 
C 3 )alkylaminocarbonyl; 

wherein two adjacent positions on R 4 may be joined together with the atoms to which they are 
attached to form an unsubstituted or substituted, unsaturated, partially unsaturated, or saturated 5-, 6- 
or 7-membered carbocyclic or heterocyclic ring wherein the heterocyclic ring contains from one to 
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three heteroatoms selected from N, O, or S; and one to four substituents are independently selected 
from the group consisting of cyano, (C r C 3 )alkyl, (C r C 3 )alkoxy, (C,-C 3 )alkythio, (C r 
C 3 )alkylsulfonyl, (C r C 3 )alkylamino, di(C 1 -C 3 )alkylamino, (C r C 2 )alkoxy(C r C 2 )alkyl, (C,- 
C 2 )alkylthio(C 1 -C 2 )alkyl, (C,-C 2 )alkylsulfonyl(C,-C 2 )alkyl, (C 1 -C 2 )alkylamino(C I -C 2 )alkyl, di(d- 
C 2 )alkylamino(C 1 -C 2 )alkyl, (C r C 3 )alkylcarbonyl, (C r C 4 )alkoxycarbonyl, (C r 
C 3 )alkylaminocarbonyl, di(C 1 -C 3 )alkylaminocarbonyl, oxo, and methoxyimino; 

R 5 is unsubstituted or substituted phenyl, 1-naphthyl, 2-naphthyl, phenyl(C,-C 3 )alkyl, phenyl(C 2 - 
C 3 )alkenyl, naphthyl(C 1 -C 3 )alkyl, phenoxy(C 1 -C 3 )alkyl, phenylamino, pyridyl, pyrazinyl, pyridazinyl, 
pyrimidinyl, furanyl, thiophenyl, benzothiophenyl, benzofuranyl, isoxazolyl, imidazolyl or other 
heterocyclyl, where one to four substituents are independently selected from the group consisting of: 
cyano, nitro, halo, amino, (C,-C 3 )alkyl, (Q-C^haloalkyl, (C r C 3 )alkoxy, (C r C 3 )haloalkoxy, 
(C 3 )alkenyloxy, (C 3 )alkynyloxy, (d-C 3 )alkythio, (d^3)haloalkylthio, (C 3 )alkenylthio, 
(C 3 )alkynylthio, (C r C 3 )alkylsulfonyl, (C,-C 3 )haloalkylsulfonyl, (d-d)alkylsulfinyl, (C r 
C 3 )haloalkylsulfinyl (d-d)alkylamino, di(C,-C 3 )alkylamino, (C 1 -C 2 )alkoxy(C 1 -C 2 )alkyl, (C r 
C 2 )alkylthio(C 1 -C 2 )alkyl, (C 1 -C 2 )alkylsulfinyl(C r C 2 )alkyl, (C r C 2 )alkylsulfonyl(C,-C 2 )alkyl, (C r 
C 2 )alkylamino(C,-C 2 )alkyl, diCC^C^alkylaminoCd-C^alkyl, (Q-C^alkylcarbonyl, (C r 
C 3 )alkoxycarbonyl, (Ci-C 3 )alkylaminocarbonyl, di(Ci-C 3 )alkylaminocarbonyl, and cyano(Q- 
C 3 )alkyl; 

wherein two adjacent positions may be joined together with the atoms to which they are attached to 
form an unsubstituted or substituted, unsaturated, partially unsaturated, or saturated 4-, 5-, 6- or 7- 
membered carbocyclic or heterocyclic ring, wherein: 

the heterocyclic ring contains from one to three heteroatoms selected from N, O, or S; and 
one to four substituents are independentiy selected from the group consisting of cyano, nitro, halo, 
aminocarbonyl, aminothiocarbonyl, carboxy, formyl, hydroxy, amino, carbamoyl, (C r C 3 )alkyl, (C r 
C 3 )haloalkyl, (d-C 3 )alkoxy, (C 1 -C 3 )haloalkoxy, (d-C 3 )alkythio, (d-C 3 )haloalkylthio, (d- 
C 3 )alkylsulfonyl, (C r C 3 )alkylamino, di(d-C 3 )alkylamino, (Ci-d)alkoxy(d-C 2 )alkyl, (d- 
d)alkylthio(d-d)alkyl, (d-d)alkylsulfonyl(Ci-C 2 )alkyl, (d-C 2 )alkylamino(Ci-C 2 )alkyl, di(d- 
C 2 )alkylamino(d-d)alkyl, (Ci-C 3 )alkylcarbonyl, (C,-C 3 )alkoxycarbonyl, (C r 
d)alkylaminocarbonyl, di(d-C 3 )alkylaminocarbonyl, cyano(C!-C 3 )alkyl, oxo, and methoxyimino; 
and 

R 6 and R 7 are independently selected from the group consisting of (d-d)alkyl, (d-d)alkoxy, (Ci- 
C 3 )alkylthio, (C r C 3 )alkylamino, di(Ci-C 3 )alkylamino, and unsubstituted or substituted phenyl, 
wherein the substituents are from one to four and are independendy selected from the group 
consisting of cyano, nitro, halo, formyl, (d-C 3 )alkyl, (d-C 3 )naloalkyl, (C r C 3 )alkoxy, (d- 
C 3 )haloalkoxy, (C r C 3 )alkythio, (d-d)haloalkylthio, (d-d)alkylsulfonyl, (C,-d)alkylamino, di(C r 
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C 3 )alkylamino, (C r C 2 )alkoxy(C r C 2 )alkyl, (C r C 2 )alkylthio(C r C 2 )alkyl, (C,-C 2 )alkylsulfonyl(C r 
C 2 )alkyl, (C-C^alkylaminoCC^C^alkyl, di(C r C 2 )alkylamino(C r C 2 )alkyl, (C r C 3 )alkylcarbonyl, 
(Ci-C 3 )alkoxycarbonyl, (C r C 3 )alkylaininocarbonyl, di(C r C 3 )alkylaminocarbonyl, and cyano(C r 
C 3 )alkyl, wherein R 6 and R 7 may be joined together with the phosphorus to which they are attached to 
form an unsaturated, partially unsaturated, or saturated, unsubstituted or substituted 5- or 6-membered 
heterocyclic ring wherein the heterocyclic ring contains one phosphorus and from zero to three 
heteroatoms selected from N, O or S; and from one to four substituents are independently selected 
from the group consisting of (C 1 -C 3 )alkyl, (Ci-C 3 )haloalkyl, (C,-C 3 )alkoxycarbonyl, (C r 
C 3 )alkylaminocarbonyl, di(C r C 3 )alkylaminocarbonyl, oxo, and methoxyimino. 

9. The method of Claim 8 wherein the compound is of the specified formula and: 

R 1 is substituted phenyl wherein one to two substituents are independently selected from the group 
consisting of (C 1 -C 2 )alkyl and (C r C 2 )alkoxy; 

wherein in said substituted phenyl, two adjacent positions are joined together with the atoms to which 
they are attached to form an unsubstituted or substituted, unsaturated, partially unsaturated, or 
saturated 5-, 6- or 7-membered carbocyclic or heterocyclic ring wherein: 

the heterocyclic ring contains from one to two oxygen atoms; and 

one to four substituents are independently selected from the group consisting of: cyano, (Ci-C 2 )alkyl, 
(Ci-C 2 )alkylamino, di(C 1 -C 2 )alkylamino, (C 1 -C 2 )alkoxycarbonyl, (C 1 -C 2 )alkylaminocarbonyl, di(C,- 
C 2 )alkylaminocarbonyl, oxo, and methoxyimino; 

R 2 and R 3 are independently selected from the group consisting of: (d-C 6 )alkyl, (C 3 -C 6 )cycloalkyl, 
halo(Ci-C 6 )alkyl, (C r C 3 )alkoxy(Ci-C 3 )alkyl, (C 1 -C 3 )althylthio(C 1 -C 3 )alkyl, (C r C 3 )alkylsulfinyl(C K 
C 3 )alkyl, (C 1 -C 3 )alkylsulfonyl(C 1 -C 3 )alkyl, (C 1 -C 3 )alkylamino(C 1 -C 3 )alkyl, di(C 1 -C 3 )alkylamino(C 1 - 
C 3 )alkyl, (C r C 6 )alkylcarbonyl, (C 1 -C 3 )alkylcarbonyl(C 1 -C 3 )alkyl, (C 1 -C 6 )alkylaminocarbonyl, di(d- 
C 6 )alkylaminocarbonyl, (CrC 3 )alkylaminocarbonyl(C r C 3 )alkyl, di(C 1 -C 3 )alkylaminocarbonyl(Ci- 
C 3 )alkyl, (C 1 -C 3 )alkylcarbonylamino(Ci-C 3 )alkyl, (Q^alkoxycarbonyl, and 
C 3 )alkoxycarbonyl(C r C 3 )alkyl; 

wherein R 2 and R 3 may be joined together with the carbon to which they are attached to form an 
unsubstituted or substituted, partially unsaturated or saturated 5-, 6- or 7-membered carbocyclic or 
heterocyclic ring wherein: 

the heterocyclic ring contains one heteroatom selected from O or S; and 

one to four substituents are independently selected from the group consisting of (C,-C 3 )alkyl, (C r 
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C 3 )alkylamino, di(Ci-C 3 )alkylamino, (C r C 4 )alkoxycarbonyl, (C r C 3 )alkylarrunocarbonyl, and di(C r 
C 3 )alkylaminocarbonyl; 

R 4 is selected from unsubstituted or substituted phenyl or pyridyl wherein one to four substituents are 
independently selected from the group consisting of (C,-C 3 )alkyl and (C r C 3 )alkoxy; 

R s is unsubstituted or substituted phenyl wherein one to two substituents are independently selected 
from the group consisting of (C r C 2 )alkyl and (C r C 2 )alkoxy; 

wherein two adjacent positions may be joined together with the atoms to which they are attached to 
form an unsubstituted or substituted, unsaturated, partially unsaturated, or saturated 5-, 6- or 7- 
membered carbocyclic or heterocyclic ring, wherein: 
the heterocyclic ring contains from one to two oxygen atoms; and 

one to four substituents are independently selected from the group consisting of cyano, (d-C 2 )alkyl, 
(C 1 -C 2 )alkylamino, di(C 1 -C 2 )alkylamino, (d-C 2 )alkoxycarbonyl, (C 1 -C 2 )alkylaminocarbonyl, diCQ- 
C 2 )alkylaminocarbonyl, oxo, and methoxyimino; and 

R 6 and R 7 taken together with the phosphorus to which they are attached form a saturated, 
unsubstituted or substituted 5- or 6-membered heterocyclic ring, wherein the heterocyclic ring 
contains one phosphorus and from one to two heteroatoms selected from N, O or S; and from one to 
four substituents are independently selected from the group consisting of (Ci-C 3 )alkyl and (Q- 
C 3 )haloalkyl. 

10. The method of Claim 9 wherein the compound is of the specified formula and R 1 is selected 
from the group consisting of 2-methyl-3,4-methylenedioxyphenyl, 2-ethyl-3,4-methylenedioxyphenyl, 
2-methyl-3,4-ethylenedioxyphenyl, 2-ethyl-3,4-ethylenedioxyphenyl, 2-methyl-3,4- 
oxydimethylenephenyl, 2-ethyl-3,4-oxydimethylenephenyl, 2-methyl-3,4-oxytrimethylenephenyl, and 
2-ethyl-3,4-oxytrimethylenephenyl; 

R 5 is selected from the group consisting of 4-ethylphenyl, 3-fluoro-4-ethylphenyl, 2-fluoro-4- 
ethylphenyl, 2,3-dimethylphenyl, 2,3-diethylphenyl, 2-methyl-3-methoxyphenyl, 2-ethyl-3- 
methoxyphenyl, 2-methyl-3,4-methylenedioxyphenyl, 2-ethyl-3,4-methylenedioxyphenyl, 2-methyl- 
3,4-ethylenedioxyphenyl, 2-ethyl-3,4-ethylenedioxyphenyl, 2-methyl-3,4-oxydimethylenephenyl, 2- 
ethyl-3,4-oxydimethylenephenyl, 2-methyl-3,4-oxytrimethylenephenyl, 2-ethyl-3,4- 
oxytrimethylenephenyl, 2-methyl-3,4-dimethyleneoxyphenyl, 2-ethyl-3,4-dimethyleneoxyphenyl, 2- 
methyl-3,4-trimethyleneoxyphenyl, and 2-ethyl-3,4-trimethyleneoxyphenyl; and 
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R 6 and R 7 taken together with the phosphorus to which they are attached form a saturated 6-membered 
heterocyclic ring, wherein the heterocyclic ring contains one phosphorus and two oxygen atoms, and 
the two oxygen atoms are joined by three carbon atoms having up to four substituents of (d-C 2 )alkyl. 

11. The method of Claim 10 wherein the compound is of the specified formula and R 1 is 2- 
methyl-3-methoxyphenyl, R 2 and R 3 taken together with the carbon to which they are attached form a 
cyclohexane ring and R 4 is 3,5-dimethylphenyl or 2-methoxyphenyl. 

12. A method to modulate the expression of one or more exogenous genes in a subject, 
comprising administering to the subject an effective amount of a ligand of the formula: 

Q 1 n 2 r 3 R 2 R 3 o q2 R 2 R 3 

1 V r 4 (0)„ V R 4 R 6 ^ V R 4 

*^\rr ^n x t r R^ifr 

H o H O M O 

i n in 

wherein Q 1 and Q 2 are independentiy selected from the group consisting of O and S; 
n = 1 or 2; 
R 1 is 

(a) (C 1 -C 6 )alkyl, (C 3 -C 6 )cycloalkyl, (Q-QDhaloalkyl, (C 3 -C 6 )halocycloalkyl, (C 2 - 
C 6 )alkenyl, (C 2 -C 6 )haloalkenyl, (C 2 -C 6 )alkynyl, (C 2 -C 6 )haloalkynyl, (d-C 6 )alkoxy, (C 3 - 
C 6 )cycloalkoxy, (C,-C 6 )haloalkoxy, (C 3 -C 6 )halocycloalkoxy, (C 2 -C 6 )alkenyloxy, (C 2 - 
C 6 )alkynyloxy, (C r C 6 )alkylthio, (C 3 -C 6 )cycloalkylthio, (C r C 6 )haloalkylthio, (C 3 - 
C 6 )halocycloalkylthio, (C 1 -C 6 )alkylamino, (C 3 -C 6 )cycloalkylamino, (C,-C 6 )haloalkylamino, (C 3 - 
C 6 )halocycloalkylamino, di(Ci-C 6 )alkylamino, di(C 3 -C6)cycloalkylamino, di(d- 
C 6 )haloalkylamino, di(C 3 -C 6 )halocycloalkylamino, (C 1 -C 6 )alkoxy(C r C 6 )alkyl, (C r 
C 6 )althylthio(C 1 -C 6 )alkyl, (d-^alkylsulfinyKd^alkyl, (d^alkylsulfonyKC^alkyl, 
(C,-C 6 )alkylamino(C r C 6 )alkyl, di(C 1 -C 6 )alkylamino(C 1 -C 6 )alkyl, (Ci-C 6 )alkylcarbonyl(C r 
C 6 )alkyl, or cyano(Ci-C 6 )alkyl; or 

(b) unsubstituted or substituted phenyl, 1-naphthyl, 2-naphthyl, phenyl(C r C 3 )alkyl, 
phenyl(C 2 -C 3 )alkenyl, naphthyl(C,-C 3 )alkyl, phenoxy(d-C 3 )alkyl, phenylamino, pyridyl, 
pyrazinyl, pyridazinyl, pyrimidinyl, furanyl, thiophenyl, benzothiophenyl, benzofuranyl, 
isoxazolyl, imidazolyl or other heterocyclyl, where the substituents are independently selected 
from one to four of the following: 
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i cyano, nitro, halo, aminocarbonyl, aminothiocarbonyl, carboxy, formyl, hydroxy, 
amino, carbamoyl, (Ci-C 6 )alkyl, (C 3 -C 6 )cycloalkyl, (C r C 6 )haloalkyl, (C 3 - 
C 6 )halocycloalkyl, (C 2 -C 6 )alkenyl, (d-C 6 )cycloalkenyl, (C 3 -C 6 )alkadienyl, (C 2 - 
C 6 )alkynyl, (d-C 6 )alkoxy, (d-Q)cycloalkoxy, (d-C 6 )haloalkoxy, (C 3 - 
C 6 )cyclohaloalkoxy, (C 2 -C 6 )alkenyloxy, (C 2 -C 6 )alkynyloxy, (C r C 6 )alkythio, (C 3 - 
C 6 )cycloalkylthio, (Ci-C 6 )haloalkylthio, (C 3 -C 6 )halocycloalkythio, (C 2 -C 6 )alkenylthio, 
(C 2 -C 6 )alkynylthio, (C,-C 6 )alkylsulfinyl, (C 3 -C 6 )cycloalkysulfinyl, (C r 
C6)haloalkylsulfinyl, (C 3 -C6)halocycloalkylsulfinyl, (C 2 -C6)alkenylsulflnyl, (C 3 - 
C 6 )cycloalkenylsulfinyl, (C 2 -C 6 )alkynylsulfinyl, (Ci-C 6 )alkylsulfonyl, (C 3 - 
C 6 )cycloalkysulfonyl, (Ci-C 6 )haloalkylsulfonyl, (C 3 -C 6 )halocycloalkylsulfonyl, (d- 
C 6 )alkylsulfinyl, (C 3 -C 6 )cycloalkysulfinyl, (d-C 6 )haloalkylsulfinyl, (C 3 - 
C 6 )halocycloalkylsulfinyl, (Ci-C 6 )alkylamino, (C 3 -C6)cycloalkylamino, di(d- 
C 6 )alkylamino, di(C 3 -C 6 )(cycloalkyl)amino, (C r C 6 )alkoxy(Ci-C 6 )alkyl, (C 3 - 
C 6 )cycloalkoxyalkyl, (Ci-C 6 )alkoxy(C 3 -C 6 )cycloalkyl, (C 1 -C 6 )alkylthio(C l -C 6 )alkyl, (d- 
C 6 )alkylsulfinyl(C r C 6 )alkyl, (C 1 -C 6 )alkylsulfonyl(C l -C 6 )alkyl, (C,-C 6 )alkylamino(C 1 - 
C 6 )alkyl, di(C 1 -C 6 )alkylamino(C 1 -C 6 )alkyl, (C 1 -C 6 )alkylcarbonyl, (C 3 - 
C 6 )cycloalkylcarbonyl, (d-C 6 )alkoxycarbonyl, (Ci-C 6 )alkylaminocarbonyl, (C 3 - 
C 6 )cycloalkylaminocarbonyl, di(Ci-C 6 )alkylaminocarbonyl, di(C 3 - 
Q)(cycloalkyl)aminocarbonyl, cyano(C 1 -C 6 )alkyl, or tri(Ci-C 6 )alkylsilyl; or 

ii unsubstituted or substituted phenyl, phenyl(C 1 -C 6 )alkyl, heterocyclyl, phenoxy, 
heterocyclyloxy, benzoyl, heterocyclylcarbonyl, phenylthio, heterocyclylthio, 
phenylsulfonyl, or heterocyclylsulfonyl wherein one to four substituents are 
independently selected from the group consisting of cyano, nitro, halo, aminocarbonyl, 
aminothiocarbonyl, carboxy, formyl, hydroxy, amino, carbamoyl, (d-Q)alkyl, (Q- 
C 3 )haloalkyl, (C,-C 3 )alkoxy, (Ci-C 3 )haloalkoxy, (Ci-C 3 )alkythio, (C 1 -C 3 )haloalkylthio, 
(Ci-C 3 )alkylsulfonyl, (C,-C 3 )alkylamino, di(C 1 -C 3 )alkylamino, (d-d)alkoxy(d- 
C 2 )alkyl, (C 1 -C 2 )alkylthio(C 1 ~C 2 )alkyl, (d-d)alkylsulfonyl(d-d)alkyl, (C,- 
C 2 )alkylamino(C 1 -C2)alkyl, diCd-C^alkylaminofC^C^alkyl, (d-d)alkylcarbonyl, (d- 
C 3 )alkoxycarbonyl, (C 1 -C 3 )alkylaminocarbonyl, di(C 1 -C 3 )alkylaminocarbonyl or 
cyano(C!-C 3 )alkyl; 

wherein in said substituted phenyl, 1-naphthyl, 2-naphthyl, phenyl(Ci-C 3 )alkyl, phenyl(C 2 -C 3 )alkenyl, 
naphthyl(d-d)alkyl, phenoxy (d-d)alkyl, phenylamino, pyridyl, pyrazinyl, pyridazinyl, 
pyrimidinyl, furanyl, thiophenyl, benzothiophenyl, benzofuranyl, isoxazolyl, imidazolyl or other 
heterocyclyl, two adjacent substituted positions may be joined together with the atoms to which they 
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are attached to form an unsubstituted or substituted, unsaturated, partially unsaturated, or saturated 4-, 
5-, 6- or 7-membered carbocyclic or heterocyclic ring wherein: 

the heterocyclic ring contains from one to three heteroatoms selected from N, O, or S; and one to four 
substituents are independently selected from the group consisting of cyano, nitro, halo, 
aminocarbonyl, aminothiocarbonyl, carboxy, formyl, hydroxy, amino, carbamoyl, (d-C 3 )alkyl, (d- 
C 3 )haloalkyl, (C 1 -C 3 )alkoxy, (C r C 3 )haloalkoxy, (C,-C 3 )alkythio, (d-C 3 )haloalkylthio, (C r 
C 3 )alkylsulfonyl, (C r C 3 )alkylamino, di(C,-C 3 )alkylamino, (C r C 2 )alkoxy(C r C 2 )alkyl, (d- 
C 2 )alkylthio(C 1 -C 2 )alkyl, (C 1 -C 2 )alkylsulfonyl(C 1 -C 2 )alkyl, (C^C^alkylaminoCCi-C^alkyl, di(C,- 
C 2 )alkylamino(C,-C 2 )alkyl, (d-d)alkylcarbonyl, (C,-C 3 )alkoxycarbonyl, (Q- 
C 3 )alkylaminocarbonyl, di(d-C 3 )alkylaminocarbonyl, cyano(d-C 3 )alkyl, oxo, and methoxyimino; 

R 2 and R 3 are independently selected from: 

(a) cyano, aminocarbonyl, carboxy, (d-d)alkyl, (C 3 -C 6 )cycloalkyl, halo(C r C 6 )alkyl, 
(C 3 -C 6 )halocycloalkyl, (C 2 -C 6 )alkenyl, (C 3 -Q)cycloalkenyl, (C 2 -Q)haloalkenyl, (C 2 -C 6 )alkynyl, (d- 
C 6 )alkylsulfonyl, (d-C 6 )alkoxy(C r C 6 )alkyl, (C 1 -C 6 )althylthio(C 1 -C 6 )alkyl, (d-C 6 )alkylsulfinyl(d- 
d)alkyl, (C 1 -C 6 )alkylsulfonyl(C 1 -C 6 )alkyl, (d-C 6 )alkylamino(C r C 6 )alkyl, di(C 1 -C 6 )alkylamino(C 1 - 
C 6 )alkyl, (C 1 -C 6 )alkylcarbonyl, (C r C6)alkylcarbonyl(C r C 6 )alkyl, (d-C 6 )alkylaminocarbonyl, di(d- 
C 6 )alkylaminocarbonyl, (C r C 6 )alkylaminocarbonyl(Ci-C 6 )alkyl, di(d-C 6 )alkylaminocarbonyl(d- 
Q)alkyl, (C 1 -C 6 )alkylcarbonylamino(C 1 -C 6 )alkyl, (d-d)alkoxycarbonyl, (Ci-C 6 )alkoxycarbonyl(C r 
C 6 )alkyl, cyano(d-C 6 )alkyl, hydroxy(Ci-C 6 )alkyl, or carboxyCC^^alkyl; or 

(b) unsubstituted or substituted phenyl, phenyl(d-C 6 )alkyl, benzoyl, naphthyl, pyridyl, 
pyrazinyl, pyridazinyl, pyrimidinyl, furanyl, thiophenyl, benzothiophenyl, benzofuranyl, isoxazolyl, 
imidazolyl or other heterocyclyl, heterocyclylcarbonyl, wherein one to four substituents are 
independently selected from the group consisting of cyano, nitro, halo, aminocarbonyl, 
aminothiocarbonyl, carboxy, formyl, hydroxy, amino, carbamoyl, (C r C 3 )alkyl, (d-d)haloalkyl, (d- 
C 3 )alkoxy, (C r C 3 )haloalkoxy, (d-d)alkythio, (C 1 -d)haloalkylthio, (d-C 3 )alkylsulfonyl, (Q- 
C 3 )alkylamino, di(d-d)alkylamino, (d-d)alkoxy(Ci-d)alkyl, (d-d)alkylthio(d-d)alkyl, (Cj- 
d)alkylsulfonyl(d-C 2 )alkyl, (Ci-C 2 )alkylamino(C 1 -d)alkyl, di(d-C 2 )alkylamino(C,-C 2 )alkyl, (d- 
C 3 )alkylcarbonyl, (d-d)alkoxycarbonyl, (C 1 -C 3 )alkylaminocarbonyl, di(C 1 -C 3 )alkylaminocarbonyl, 
and cyano(C!-C 3 )alkyl; 

wherein R 2 and R 3 may be joined together with the carbon to which they are attached to form an 
unsubstituted or substituted, partially unsaturated or saturated 3-, 4-, 5-, 6-, 7- or 8-membered 
carbocyclic or heterocyclic ring wherein the heterocyclic ring contains from one to three heteroatoms 
selected from O, N, or S; and one to four substituents are independently selected from the group 
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consisting of cyano, nitro, halo, aminocarbonyl, aminothiocarbonyl, carboxy, formyl, hydroxy, amino, 
carbamoyl, (C r C 3 )alkyl, (d-d)haloalkyl, (C,-C 3 )alkoxy, (C r C 3 )haloalkoxy, (C r C 3 )alkythio, (C r 
C 3 )haloalkylthio, (C,-C 3 )alkylsulfonyl, (C r C 3 )alkylamino, di(C,-C 3 )alkylamino, (d-d)alkoxy(d- 
C 2 )alkyl, (C 1 -C 2 )alkylthio(C r C 2 )alkyl, (C r C 2 )alkylsulfonyl(C r C 2 )alkyl, (d-d)alkylainino(d- 
C 2 )alkyl, di(C r C 2 )alkylamino(C r C 2 )alkyl, (C r C 3 )alkylcarbonyl, (C r C 4 )alkoxycarbonyl, (C r 
C 4 )alkoxycarbonyl(C 1 -C 4 )alkyl, (C r C 4 )alkoxycarbonylcarbonyl, (C 1 -C 3 )alkylaminocarbonyl, di(C,- 
C 3 )alkylaminocarbonyl, cyano(C r C 3 )alkyl, oxo, methoxyimino, and spiro-(C r C 4 )alkadioxy; 

R 4 is selected from: 

(a) (C r C 6 )alkyl, (C 3 -Q)cycloalkyl, (d-C 6 )haloalkyl, (d-C 6 )halocycloalkyl, (C 2 - 
C 6 )alkenyl, (C 2 -C 6 )haloalkenyl, (C 2 -C 6 )alkynyl, (C 2 -C 6 )haloalkynyl, (d-d)alkoxy, (C 3 - 
C 6 )cycloalkoxy, (d-d)haloalkoxy, (C 3 -Q)halocycloalkoxy, (d-C 6 )alkenyloxy, (C 2 -C 6 )alkynyloxy, 
(d-d)alkylthio, (C 3 -C 6 )cycloalkylthio, (d-Q)haloalkylthio, (C 3 -C 6 )halocycloalkylthio, (d- 
C 6 )alkylamino, (C 3 -C 6 )cycloalkylamino, (C 1 -C 6 )haloalkylamino, (C 3 -C 6 )halocycloalkylamino, di(d- 
C 6 )alkylamino, di(C 3 -C 6 )cycloalkylamino, di(d-C 6 )haloalkylamino, di(C 3 -C 6 )halocycloalkylamino, 
(d-C 6 )alkoxy(C r C 6 )alkyl, (d-C 6 )althylthio(d-Q)alkyl, (d-Q)alkylsulfinyl(d^6)alkyl, (Q- 
C 6 )alkylsulfonyl(C r C 6 )alkyl, (d-C 6 )alkylamino(d-C 6 )alkyl, di(C 1 -C 6 )alkylamino(C 1 -C 6 )alkyl, (d- 
C 6 )alkylcarbonyl(C r C 6 )alkyl, or cyano(C 1 -C 6 )alkyl; or 

(b) unsubstituted or substituted phenyl, 1-naphthyl, 2-naphthyl, phenyl(d-d)alkyl, 
phenyl(d-C 3 )alkenyl, naphthyl(C 1 -C 3 )alkyl, phenoxy(d-C 3 )alkyl, phenylamino, pyridyl, pyrazinyl, 
pyridazinyl, pyrimidinyl, furanyl, thiophenyl, benzothiophenyl, benzofuranyl, isoxazolyl, imidazolyl 
or other heterocyclyl, wherein one to four substituents are independently selected from: 

i cyano, nitro, halo, aminocarbonyl, aminothiocarbonyl, carboxy, formyl, hydroxy, 
amino, carbamoyl, (d-Q)alkyl, (C 3 -C 6 )cycloalkyl, (d-C 6 )haloalkyl, (C 3 - 
C 6 )halocycloalkyl, (C 2 -Q)alkenyl, (C 3 -C 6 )cycloalkenyl, (C 3 -C 6 )alkadienyl, (C 2 - 
C 6 )alkynyl, (d-Q)alkoxy, (C 3 -C 6 )cycloalkoxy, (d-Q)haloalkoxy, (C 3 - 
d)cyclohaloalkoxy, (C 2 -Q)alkenyloxy, (C 2 -C 6 )alkynyloxy, (d-C 6 )alkythio, (C 3 - 
C 6 )cycloalkylthio, (d-Q)haloalkylthio, (d-d)halocycloalkythio, (C 2 -C 6 )alkenylthio, 
(d-Q)alkynylthio, (C 1 -C 6 )alkylsulfinyl, (C 3 -C 6 )cycloalkysulfinyl, (C r 
C 6 )haloalkylsulfinyl, (d-d)halocycloalkylsulfinyl, (C 2 -C 6 )alkenylsulfinyl, (C 3 - 
C 6 )cycloalkenylsulfmyl, (C 2 -C 6 )alkynylsulfinyl, (d-C 6 )alkylsulfonyl, (C 3 - 
C 6 )cycloalkysulfonyl, (d-d)haloalkylsulfonyl, (C 3 -C 6 )halocycloalkylsulfonyl, (C r 
C 6 )alkylsulfinyl, (C 3 -C 6 )cycloalkysulfinyl, (d-C 6 )haloalkylsulfinyl, (d- 
C 6 )halocycloalkylsulfinyl, (Ci-C 6 )alkylamino, (C 3 -C 6 )cycloalkylamino, di(C r 
Q)alkylamino, di(d-d)(cycloalkyl)amino, (Ci-C 6 )alkoxy(C r Q)alkyl, (C 3 - 
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C 6 )cycloalkoxyalkyl, (C r C 6 )alkoxy(C 3 -C 6 )cycIoalkyl, (C r C 6 )alkylthio(C r C 6 )alkyl, (C r 
C 6 )alkylsulfinyl(C 1 -C 6 )alkyl, (C r C 6 )alkylsulfonyl(C 1 -C 6 )alkyl, (CrQJalkylarrunoCQ- 
C 6 )alkyl, di(CrC 6 )alkylamino(C r C 6 )alkyl, (C I -C 6 )alkylcarbonyl, (C 3 - 
C6)cycloalkylcarbonyl, (C,-C 6 )alkoxycarbonyl, (Ci-C 6 )alkylaminocarbonyl, (C 3 - 
C 6 )cycloalkylaminocarbonyl, di(C 1 -C 6 )alkylaminocarbonyl, di(C 3 - 
C 6 )(cycloalkyl)aminocarbonyl, cyano(C r C 6 )alkyl, or tri(C 1 -C 6 )alkylsilyl; or 

ii unsubstituted or substituted phenyl, phenyl(C r C 6 )alkyl, heterocyclyl, phenoxy, 
heterocyclyloxy, benzoyl, heterocyclylcarbonyl, phenylthio, heterocyclylthio, 
phenylsulfonyl, or heterocyclylsulfonyl, wherein one to four substituents are 
independently selected from the group consisting of cyano, nitro, halo, aminocarbonyl, 
aminothiocarbonyl, carboxy, formyl, hydroxy, amino, carbamoyl, (Ci-C 3 )alkyl, (Q- 
C 3 )haloalkyl, (C r C 3 )alkoxy, (Ci-C 3 )haloalkoxy, (Ci-C 3 )alkythio, (Ci-C 3 )haloalkylthio, 
(C!-C 3 )alkylsulfonyl, (Ci-C 3 )alkylamino, di(C r C 3 )alkylamino, (C 1 -C 2 )alkoxy(C r 
C 2 )alkyl, (C 1 -C 2 )alkylthio(C 1 -C 2 )alkyl, (C 1 -C 2 )alkylsulfonyl(C 1 -C 2 )alkyl, (C,- 
C 2 )alkylamino(Ci-C 2 )alkyl, di(C r C 2 )alkylamino(C 1 -C 2 )alkyl, (C r C 3 )alkylcarbonyl, (C r 
C 3 )alkoxycarbonyl, (Ci-C 3 )alkylaminocarbonyl, di(Ci-C 3 )alkylaminocarbonyl and 
cyano(Ci-C 3 )alkyl; 

wherein in said substituted phenyl, 1-naphthyl, 2-naphthyl, phenyl(Ci-C 3 )alkyl, phenyl(C 2 -C 3 )alkenyl, 
naphthyl(Ci-C 3 )alkyl, phenoxy (C r C 3 )alkyl, phenylamino, pyridyl, pyrazinyl, pyridazinyl, 
pyrimidinyl, furanyl, thiophenyl, benzothiophenyl, benzofuranyl, isoxazolyl, imidazolyl or other 
heterocyclyl, two adjacent substituted positions may be joined together with the atoms to which they 
are attached to form an unsubstituted or substituted, unsaturated, partially unsaturated, or saturated 4-, 
5-, 6- or 7-membered carbocyclic or heterocyclic ring wherein the heterocyclic ring contains from one 
to three heteroatoms selected from N, O, or S; and one to four substituents are independently selected 
from the group consisting of cyano, nitro, halo, aminocarbonyl, aminothiocarbonyl, carboxy, formyl, 
hydroxy, amino, carbamoyl, (Ci-C 3 )alkyl, (Ci-C 3 )haloalkyl, (C!-C 3 )alkoxy, (Ci-C 3 )haloalkoxy, (Ci- 
C 3 )alkythio, (Ci-C 3 )haloalkylthio, (Q-C^alkylsulfonyl, (Ci-C 3 )alkylarnino, di(C r C 3 )alkylamino, (C!- 
C 2 )alkoxy(C,-C 2 )alkyl, (C 1 -C 2 )alkylthio(C I -C 2 )alkyl, (C r C 2 )alkylsulfonyl(C 1 -C 2 )alkyl, (d- 
C 2 )alkylamino(C 1 -C 2 )alkyl, di(Ci-C 2 )alkylamino(C r C 2 )alkyl, (C,-C 3 )alkylcarbonyl, (C r 
C 3 )alkoxycarbonyl, (Ci-C 3 )alkylaminocarbonyl, di(C 1 -C 3 )alkylaminocarbonyl, cyano(Ci-C 3 )alkyl, 
oxo, and methoxyimino; 

R 5 is: 

(a) (Ci-C 6 )alkyl, (C 3 -C 6 )cycloalkyl, (Q-Q)haloalkyl, (C 3 -C 6 )halocycloalkyl, (C 2 - 
C 6 )alkenyl, (C 2 -C 6 )haloalkenyl, (C 2 -C 6 )alkynyl, (C 2 -C 6 )haloalkynyl, (C 1 -C 6 )alkoxy(C r C 6 )alkyl, 
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(C r C 6 )almylmio(C r Q)alkyl, (C r C 6 )alkylsulfinyl(C r C 6 )alkyl, (C r C 6 )alkylsulfonyl(C r 
C 6 )alkyl, (C r C 6 )alkylamino(C,-C 6 )alkyl, di(C r C 6 )alkylamino(C r C 6 )alkyl, (C r 
Q)alkylcarbonyl(C,-C 6 )alkyl, or cyano(Cj-C 6 )alkyl; or 

(b) unsubstituted or substituted phenyl, 1-naphthyl, 2-naphthyl, phenyl(C r C 3 )alkyl, 
phenyl(C 2 -C 3 )alkenyl, naphthyl(C r C 3 )alkyl, phenoxy(C r C 3 )alkyl, phenylamino, pyridyl, 
pyrazinyl, pyridazinyl, pyrimidinyl, furanyl, thiophenyl, benzothiophenyl, benzofuranyl, 
isoxazolyl, imidazolyl or other heterocyclyl, where one to four substituents are independently 
selected from: 

i cyano, nitro, halo, aminocarbonyl, aminothiocarbonyl, carboxy, formyl, hydroxy, 
amino, carbamoyl, (Ci-C 6 )alkyl, (C 3 -C 6 )cycloalkyl, (C r C 6 )haloalkyl, (C 3 - 
C 6 )halocycloalkyl, (C 2 -C 6 )alkenyl, (C 3 -C 6 )cycloalkenyl, (C 3 -C 6 )alkadienyl, (C 2 - 
C 6 )alkynyl, (C r C 6 )alkoxy, (C 3 -C 6 )cycloalkoxy, (C r C 6 )haloalkoxy, (C 3 - 
C 6 )cyclohaloalkoxy, (C 2 -C 6 )alkenyloxy, (C 2 -C 6 )alkynyloxy, (C r C 6 )alkythio, (C 3 - 
C 6 )cycloalkylthio, (C 1 -C 6 )haloalkylthio, (C 3 -C 6 )halocycloalkythio, (C 2 -C 6 )alkenylthio, 
(C 2 -C 6 )alkynylthio, (C 1 -C 6 )alkylsulfinyl, (C 3 -C 6 )cycloalkysulfinyl, (C r 
C 6 )haloalkylsulfinyl, (C 3 -C 6 )halocycloalkylsulfinyl, (C 2 -C 6 )alkenylsulfinyl, (C 3 - 
C 6 )cycloalkenylsulfinyl, (C 2 -C 6 )alkynylsulfinyl, (Ci-C 6 )alkylsulfonyl, (C 3 - 
C 6 )cycloalkysulfonyl, (Ci-C 6 )haloalkylsulfonyl, (C 3 -Q)halocycloalkylsulfonyl, (C r 
C 6 )alkylsulfinyl, (C 3 -C 6 )cycloalkysulfinyl, (C r C 6 )haloalkylsulfinyl, (C 3 - 
C 6 )halocycloalkylsulfmyl, (C 1 -C 6 )alkylamino, (C 3 -C 6 )cycloalkylamino, di(Ci- 
C 6 )alkylamino, di(C 3 -C 6 )(cycloalkyl)amino, (C,-C 6 )alkoxy(C,-C 6 )alkyl, (C 3 - 
C 6 )cycloalkoxyalkyl, (C,-C 6 )alkoxy(C 3 -C 6 )cycloalkyl, (C 1 -C 6 )alkylthio(C,-C 6 )alkyl, (Q- 
C 6 )alkylsulfinyl(C,-C 6 )alkyl, (C r C 6 )alkylsulfonyl(Ci-C 6 )alkyl, (C 1 -C 6 )alkylamino(C 1 - 
C 6 )alkyl, di(C 1 -C 6 )alkylamino(C 1 -C 6 )alkyl, (C,-C 6 )alkylcarbonyl, (C 3 - 
C 6 )cycloalkylcarbonyl, (C I -C 6 )alkoxycarbonyl, (Cj-C 6 )alkylaniinocarbonyl, (C 3 - 
C 6 )cycloalkylaminocarbonyl, di(Ci-C 6 )alkylaminocarbonyl, di(C 3 - 
C6)(cycloalkyl)aminocarbonyl, cyano(C r C 6 )alkyl, or tri(C 1 -C 6 )alkylsilyl; or 

ii unsubstituted or substituted phenyl, phenyl(C 1 -C 6 )alkyl, heterocyclyl, phenoxy, 
heterocyclyloxy, benzoyl, heterocyclylcarbonyl, phenylthio, heterocyclylthio, 
phenylsulfonyl, or heterocyclylsulfonyl, wherein one to four substituents are 
independently selected from the group consisting of cyano, nitro, halo, aminocarbonyl, 
aminothiocarbonyl, carboxy, formyl, hydroxy, amino, carbamoyl, (Q-QOalkyl, (C 2 - 
C 3 )haloalkyl, (C,-C 3 )alkoxy, (d-C 3 )haloalkoxy, (Ci-C 3 )alkythio, (C,-C 3 )haloalkylthio, 
(C r C 3 )alkylsulfonyl, (C,-C 3 )a]kylarnino, di(C r C 3 )alkylamino, (C,-C 2 )alkoxy(C,- 
C 2 )alkyl, (C I -C 2 )alkylthio(C 1 -C 2 )alkyl, (C 1 -C 2 )alkylsulfonyl(C,-C 2 )alkyl, (C,- 
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C 2 )alkylamino(C r C 2 )alkyI, di(C r C2)alkylamino(C r C 2 )alkyI, (d-d)alkylcarbonyl, (C,- 
C 3 )alkoxycarbonyl, (C r C3)alkylaminocarbonyl, di(C l -C 3 )alkylaminocarbonyl, and 
cyano(C 1 -C 3 )alkyl; 

wherein in said substituted phenyl, 1-naphthyl, 2-naphthyl, phenyl(C 1 -C 3 )alkyl, phenyl(C 2 -C 3 )alkenyl, 
naphthyl(d-d)alkyl, phenoxy(C r C 3 )alkyl, phenylamino, pyridyl, pyrazinyl, pyridazinyl, 
pyrimidinyl, furanyl, thiophenyl, benzothiophenyl, benzofuranyl, isoxazolyl, imidazolyl or other 
heterocyclyl, two adjacent substituted positions may be joined together with the atoms to which they 
are attached to form an unsubstituted or substituted, unsaturated, partially unsaturated, or saturated 4-, 
5-, 6- or 7-membered carbocyclic or heterocyclic ring wherein the heterocyclic ring contains from one 
to three heteroatoms selected from N, O, or S; and one to four substituents are independently selected 
from the group consisting of cyano, nitro, halo, aminocarbonyl, aminothiocarbonyl, carboxy, formyl, 
hydroxy, amino, carbamoyl, (C r C 3 )alkyl, (Ci-C 3 )haloalkyl, (d-Q)alkoxy, (Ci-C 3 )haloalkoxy, (d- 
C 3 )alkythio, (C 1 -C 3 )haloalkylthio, (d-d)alkylsulfonyl, (d-d)alkylamino, di(Ci-C 3 )alkylamino, (C r 
C 2 )alkoxy(Ci-C 2 )alkyl, (C r C 2 )alkylthio(C 1 -C 2 )alkyl, (C r C 2 )alkylsulfonyl(C 1 -C 2 )alkyl, (d- 
C 2 )alkylamino(C 1 -C 2 )alkyl, di(C r C 2 )alkylamino(Ci-C 2 )alkyl, (C r C 3 )alkylcarbonyl, (C r 
C 3 )alkoxycarbonyl, (Ci-C 3 )alkylaminocarbonyl, di(Ci-C 3 )alkylaminocarbonyl, cyano(Ci-C 3 )alkyl, 
oxo, and methoxyimino; and 

R 6 and R 7 are independently selected from: 

(a) (Ci-C 6 )alkyl, (C 3 -C 6 )cycloalkyl, (d-^haloalkyl, (C 3 -C 6 )halocycloalkyl, (C 2 - 
C 6 )alkenyl, (C 2 -C 6 )haloalkenyl, (C 2 -C 6 )alkynyl, (C 2 -C 6 )haloalkynyl, (C!-C 6 )alkoxy, (C 3 - 
C 6 )cycloalkoxy, (Ci-C 6 )haloalkoxy, (C 3 -C 6 )halocycloalkoxy, (C 2 -C 6 )alkenyloxy, (C 2 -C 6 )alkynyloxy, 
(Ci-Q)alkylthio, (C 3 -C 6 )cycloalkylthio, (Ci-C 6 )haloalkylthio, (C 3 -C 6 )halocycloalkylthio, (C r 
C 6 )alkylamino, (C 3 -C6)cycloalkylamino, (Ci-C6)haloalkylamino, (C 3 -C6)halocycloalkylamino, di(C r 
C 6 )alkylamino, di(C 3 -C6)cycloalkylamino, di(Cj-C6)haloalkylamino, di(C 3 -C 6 )halocycloalkylarnino, 
(d-C^alkoxyCC^alkyl, (C 1 -C 6 )althylthio(C r C 6 )alkyl, (Ci-C 6 )alkylsulfinyl(C,-C 6 )alkyl, (C r 
C 6 )alkylsulfonyl(C 1 -C 6 )alkyl, (C r C 6 )alkylamino(C 1 -C 6 )alkyl, di(C r C 6 )alkylamino(C 1 -C 6 )alkyl, (C r 
C 6 )alkylcarbonyl(Ci-C6)alkyl, or cyano(Ci-C 6 )alkyl; or 

(b) unsubstituted or substituted phenyl, phenyl(Ci-C 6 )alkyl, heterocyclyl, phenoxy, 
heterocycloxy, phenylthio, heterocyclylthio, naphthyl, phenylamino, heterocyclylamino, N-phenyl-N- 
(C 1 -C 6 )alkylamino, or N-heterocyclyl-N-(C 1 -C 6 )alkylamino wherein one to four substituents are 
independently selected from the group consisting of cyano, nitro, halo, aminocarbonyl, 
aminothiocarbonyl, carboxy, formyl, hydroxy, amino, carbamoyl, (C r C 3 )alkyl, (Ci-C 3 )haloalkyl, (CV 
C 3 )alkoxy, (Ci-C 3 )haloalkoxy, (C r C 3 )alkythio, (Ci-C 3 )haloalkylthio, (d-C 3 )alkylsulfonyl, (C,- 
C 3 )alkylamino, di(C 1 -C 3 )alkylamino, (Ci-C 2 )alkoxy(Ci-C 2 )alkyl, (C r C 2 )alkylthio(Ci-C 2 )alkyl, (d- 
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C 2 )alkylsulfonyl(C 1 -C 2 )alkyl, (C r C 2 )alkylamino(CrC 2 )alkyl, di(C r C 2 )alkylamino(C r C 2 )alkyl, (C,- 
C 3 )alkylcarbonyl, (C,-C 3 )alkoxycarbonyl, (C,-C 3 )alkylaminocarbonyl, di(C 1 -C 3 )alkylaminocarbonyl, 
and cyano(C r C 3 )alkyl; 

wherein R 6 and R 7 may be joined together with the phosphorus to which they are attached to form an 
unsaturated, partially unsaturated, or saturated, unsubstituted or substituted 4- to 7-membered 
heterocyclic ring wherein the heterocyclic ring contains one phosphorus and from zero to three 
heteroatoms selected from N, O, or S; and from one to four substituents are independentiy selected 
from the group consisting of cyano, nitro, halo, aminocarbonyl, aminothiocarbonyl, carboxy, formyl, 
hydroxy, amino, carbamoyl, (d-C 3 )alkyl, (d-C 3 )haloalkyl, (C r C 3 )alkoxy, (C,-C 3 )haloalkoxy, (C r 
C 3 )alkythio, (C,-C 3 )haloalkylthio, (d-C 3 )alkylsulfonyl, (C,-C 3 )alkylamino, di(C 1 -C 3 )alkylamino, (d- 
C 2 )alkoxy(C 1 -C 2 )alkyl f (Ci-C 2 )alkylthio(Ci-C 2 )alkyl, (C K C 2 )alkylsulfonyl(C 1 -C 2 )alkyl, (C r 
C 2 )alkylamino(C 1 -C 2 )alkyl, di(C r C 2 )alkylamino(Ci-C 2 )alkyl, (d-d)alkylcarbonyl, (d- 
C 3 )alkoxycarbonyl, (C 1 -C 3 )alkylaminocarbonyl, di(C 1 -C 3 )alkylaminocarbonyl, cyano(d-d)alkyl, 
oxo, and methoxyimino; 

wherein the cells of the subject contain: 

a) an ecdysone receptor complex comprising: 



wherein the exogenous gene is under the control of the response element, and binding of the DNA 
binding domain to the response element in the presence of the ligand results in activation or 
suppression of the gene. 

13. A method for producing a polypeptide comprising the steps of: 



b) 



1) a DNA binding domain; 

2) a binding domain for the ligand; and 

3) a transactivation domain; and 
a DNA construct comprising: 



1) the exogenous gene; and 

2) a response element; and 



a) 



selecting a cell which is substantially insensitive to exposure to a ligand of the formula: 




k 2 



I 



II 



III 



wherein Q 1 and Q 2 are independently selected from the group consisting of O and S; 
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n = 1 or 2; 
R 1 is: 

(a) (C r C 6 )alkyl, (C 3 -C 6 )cycloalkyl, (C 1 -C 6 )haloalkyl, (C 3 -C 6 )halocycloalkyl, (C 2 - 
C 6 )alkenyl, (C 2 -C 6 )haloalkenyl, (C 2 -C 6 )alkynyl, (C 2 -C 6 )haloalkynyl, (C,-C 6 )alkoxy, (C 3 - 
C 6 )cycloalkoxy, (Ci-C 6 )haloalkoxy, (C 3 -C 6 )halocycloalkoxy, (C 2 -C 6 )alkenyloxy, (C 2 -C 6 )alkynyloxy, 
(C,-C 6 )alkylthio, (C 3 -C 6 )cycloalkylthio, (C r C 6 )haloalkylthio, (C 3 -C 6 )halocycloalkylthio, (C,- 
C 6 )alkylamino, (C 3 -C 6 )cycloalkylamino, (C 1 -C 6 )haloalkylamino, (C 3 -C 6 )halocycloalkylamino, di(C r 
C 6 )alkylamino, di(C 3 -C 6 )cycloalkylamino, di(C r C 6 )haloalkylamino, di(C 3 -C 6 )halocycloalkylamino, 
(C,^6)alkoxy(C,-C6)alkyl f (d^althylthioCd-QJalkyl, (C 1 -C 6 )alkylsulfinyl(C I -C 6 )alkyl, (C,- 
C 6 )alkylsulfonyl(C 1 -C 6 )alkyl, (C r C6)alkylamino(Ci-C 6 )alkyl, di(Ci^alkylamino(Ci-Q)a]kyl v (d- 
C 6 )alkylcarbonyl(C 1 -C 6 )alkyl, or cyano(C,-C 6 )alkyl; or 

(b) unsubstituted or substituted phenyl, 1-naphthyl, 2-naphthyl, phenyl(Ci-C 3 )alkyl, 
phenyl(C 2 -C 3 )alkenyl, naphthyl(C,-C 3 )alkyl, phenoxy(d-C 3 )alkyl, phenylamino, pyridyl, pyrazinyl, 
pyridazinyl, pyrimidinyl, furanyl, thiophenyl, benzothiophenyl, benzofuranyl, isoxazolyl, imidazolyl 
or other heterocyclyl, where the substituents are independently selected from one to four of the 
following: 

i cyano, nitro, halo, aminocarbonyl, aminothiocarbonyl, carboxy, formyl, hydroxy, 
amino, carbamoyl, (d-Q)alkyl, (C 3 -C 6 )cycloalkyl, (d-C 6 )haloalkyl, (C 3 - 
C 6 )halocycloalkyl, (C 2 -C 6 )alkenyl, (C 3 -C 6 )cycloalkenyl, (C 3 -C 6 )alkadienyl, (C 2 - 
C 6 )alkynyl, (C,-C 6 )alkoxy, (C 3 -C 6 )cycloalkoxy, (C r C 6 )haloalkoxy, (C 3 - 
C 6 )cyclohaloalkoxy, (C 2 -C 6 )alkenyloxy, (C 2 -C 6 )alkynyloxy, (Ci-C 6 )alkythio, (C 3 - 
C 6 )cycloalkylthio, (d-C 6 )haloalkylthio, (C 3 -C 6 )halocycloalkythio, (C 2 -C 6 )alkenylthio, 
(C 2 -C 6 )alkynylthio, (C 1 -C 6 )alkylsulfinyl, (C 3 -C 6 )cycloalkysulfinyl, (C r 
C 6 )haloalkylsulfinyl, (C 3 -C 6 )halocycloalkylsulfmyl, (C 2 -C 6 )alkenylsulfinyl, (C 3 - 
C 6 )cycloalkenylsulfinyl, (C 2 -C 6 )alkynylsulfinyl, (C,-C 6 )alkylsulfonyl, (C 3 - 
C 6 )cycloalkysulfonyl, (C,-C 6 )haloalkylsulfonyl, (C 3 -C 6 )halocycloalkylsulfonyl, (C,- 
C 6 )alkylsulfinyl, (C 3 -C 6 )cycloalkysulfinyl, (C 1 -C 6 )haloalkylsulfinyl, (C 3 - 
C 6 )halocycloalkylsulfinyl, (C r C 6 )alkylamino, (C 3 -C 6 )cycloalkylamino, di(d- 
C 6 )alkylamino, di(C 3 -C 6 )(cycloalkyl)amino, (C,-C 6 )alkoxy(C 1 -C 6 )alkyl, (C 3 - 
C 6 )cycloalkoxyalkyl, (C,-C 6 )alkoxy(C 3 -C 6 )cycloalkyl, (C r C 6 )alkylthio(C r C 6 )alkyl, (C r 
C 6 )alkylsulfinyl(C r C 6 )alkyl, (C 1 -C 6 )alkylsulfonyl(C 1 -C 6 )alkyl, (d~C 6 )alkylannno(d- 
C 6 )alkyl, di(C,-C 6 )alkylamino(C 1 -C 6 )alkyl, (C r C 6 )alkylcarbonyl, (C 3 - 
C 6 )cycloalkylcarbonyl, (Ci-C 6 )alkoxycarbonyl, (C r C 6 )alkylaminocarbonyl, (C 3 - 



A01386-US 



131 



C 6 )cycloalkylaminocarbonyl, di(C r C 6 )alkylaminocarbonyl, di(C 3 - 
C 6 )(cycloalkyl)aminocarbonyl, cyano(d-C 6 )alkyl, or tri(C r C 6 )alkylsilyl; or 

ii unsubstituted or substituted phenyl, phenyl(C,-C 6 )alkyl, heterocyclyl, phenoxy, 
heterocyclyloxy, benzoyl, heterocyclylcarbonyl, phenylthio, heterocyclylthio, 
phenylsulfonyl, or heterocyclylsulfonyl wherein one to four substituents are 
independently selected from the group consisting of cyano, nitro, halo, aminocarbonyl, 
aminothiocarbonyl, carboxy, formyl, hydroxy, amino, carbamoyl, (C,-C 3 )alkyl, (Q- 
C 3 )haloalkyl, (C,-C 3 )alkoxy, (Ci-C 3 )haloalkoxy, (C r C 3 )alkythio, (C 1 -C 3 )haloalkylthio, 
(C r C 3 )alkylsulfonyl, (C r C 3 )alkylamino, di(C r C 3 )alkylamino, (C,-C 2 )alkoxy(C 1 - 
C 2 )alkyl, (C 1 -C 2 )alkylthio(C 1 -C 2 )alkyl, (d<yalkylsulfonyl(d-d)alkyl, (C,- 
C 2 )alkylamino(C 1 -C 2 )alkyl, di(d-d)alkylarmno(d-d)alkyl, (C r C 3 )alkylcarbonyl, (C,- 
C 3 )alkoxycarbonyl, (Ci-C 3 )alkylaminocarbonyl, di(C r C 3 )alkylaminocarbonyl or 
cy ano(C i -C 3 )alky 1 ; 

wherein in said substituted phenyl, 1-naphthyl, 2-naphthyl, phenyl(Ci-C 3 )alkyl, phenyl(C 2 -C 3 )alkenyl, 
naphthyl(C r C 3 )alkyl, phenoxy (C r C 3 )alkyl, phenylamino, pyridyl, pyrazinyl, pyridazinyl, 
pyrirnidinyl, furanyl, thiophenyl, benzothiophenyl, benzofuranyl, isoxazolyl, imidazolyl or other 
heterocyclyl, two adjacent substituted positions may be joined together with the atoms to which they 
are attached to form an unsubstituted or substituted, unsaturated, partially unsaturated, or saturated 4-, 
5-, 6- or 7-membered carbocyclic or heterocyclic ring wherein: 

the heterocyclic ring contains from one to three heteroatoms selected from N, O, or S; and one to four 
substituents are independently selected from the group consisting of cyano, nitro, halo, 
aminocarbonyl, aminothiocarbonyl, carboxy, formyl, hydroxy, amino, carbamoyl, (C I -C 3 )alkyl, (C r 
C 3 )haloalkyl, (d-d)alkoxy, (C r C 3 )haloalkoxy, (C 1 -C 3 )alkythio, (d-d)haloalkylthio, (C r 
C 3 )alkylsulfonyl, (d-d)alkylamino, di(C,-C 3 )alkylamino, (C,-C 2 )alkoxy(Ci-C 2 )alkyl, (Ci- 
C 2 )alkylthio(C 1 -C 2 )alkyl, (C 1 -C 2 )alkylsulfonyl(C,-C 2 )alkyl, (C 1 -C 2 )alkylamino(C 1 -C 2 )alkyl, di(C,- 
C 2 )alkylamino(C 1 -C 2 )alkyl, (C,-C 3 )alkylcarbonyl, (d-C 3 )alkoxycarbonyl, (d- 
C 3 )alkylaminocarbonyl, di(Ci-C 3 )alkylaminocarbonyl, cyano(C,-C 3 )alkyl, oxo, and methoxyimino; 

R 2 and R 3 are independently selected from: 

(b) cyano, aminocarbonyl, carboxy, (Q-QOalkyl, (C 3 -C 6 )cycloalkyl, halo(C r C 6 )alkyl, 
(C 3 -C 6 )halocycloalkyl, (C 2 -C 6 )alkenyl, (C 3 -C 6 )cycloalkenyl, (C 2 -C 6 )haloalkenyl, (C 2 -C 6 )alkynyl, (d- 
C 6 )alkylsulfonyl, (d-C 6 )alkoxy(d-C 6 )alkyl, (C 1 -C 6 )althylthio(C 1 -C 6 )alkyl, (C 1 -C 6 )alkylsulfinyl(C 1 - 
C 6 )alkyl, (C r C 6 )alkylsulfonyl(d-d)alkyl, (C 1 -C 6 )alkylamino(C 1 -C 6 )alkyl, di(d-d)alkylamino(C r 
C 6 )alkyl, (C r C 6 )alkylcarbonyl, (Cr^alkylcarbonyKCrQJalkyl, (C 1 -C 6 )alkylaminocarbonyl, di(C r 
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C 6 )alkylaminocarbonyl, (C r C 6 )alkylaminocarbonyl(C,-C 6 )alkyl, di(d~C 6 )alkylaminocarbonyl(d- 
Q)alkyl, (C,-C 6 )alkylcarbonylamino(C r C 6 )alkyl, (C r C 6 )alkoxycarbonyl, (d^6)alkoxycarbonyl(d- 
C 6 )alkyl, cyano(Ci-C6)alkyl, hydroxy(C,-C 6 )alkyl, or carboxy(C r C 6 )alkyl; or 

(c) unsubstituted or substituted phenyl, phenyl(C,-C 6 )alkyl, benzoyl, naphthyl, pyridyl, 
pyrazinyl, pyridazinyl, pyrimidinyl, furanyl, thiophenyl, benzothiophenyl, benzofuranyl, isoxazolyl, 
imidazolyl or other heterocyclyl, heterocyclylcarbonyl, wherein one to four substituents are 
independently selected from the group consisting of cyano, nitro, halo, aminocarbonyl, 
aminothiocarbonyl, carboxy, formyl, hydroxy, amino, carbamoyl, (d-d)alkyl, (d-d)haloalkyl, (C r 
C 3 )alkoxy, (C,-C 3 )haloalkoxy, (C,-C 3 )alkythio, (C,-C 3 )haloalkylthio, (d-d)alkylsulfonyl, (Q- 
C 3 )alkylamino, di(C r C 3 )alkylamino, (C,-C 2 )alkoxy(Ci-C 2 )alkyl, (C I -C 2 )alkylthio(C 1 -C 2 )alkyl, (C r 
C 2 )alkylsulfonyl(C,-C 2 )alkyl, (C,-C 2 )alkylamino(C 1 -C 2 )alkyl, diCC-C^alkylaminoCd-C^alkyl, (Q- 
d)alkylcarbonyl, (d-C 3 )alkoxycarbonyl, (d-Q)alkylarninocarbonyl, di(d-d)alkylaminocarbonyl, 
and cyano(Ci-d)alkyl; 

wherein R 2 and R 3 may be joined together with the carbon to which they are attached to form an 
unsubstituted or substituted, partially unsaturated or saturated 3-, 4-, 5-, 6-, 7- or 8-membered 
carbocyclic or heterocyclic ring wherein the heterocyclic ring contains from one to three heteroatoms 
selected from O, N, or S; and one to four substituents are independently selected from the group 
consisting of cyano, nitro, halo, aminocarbonyl, aminothiocarbonyl, carboxy, formyl, hydroxy, amino, 
carbamoyl, (d-d)alkyl, (d-C 3 )haloalkyl, (d-d)alkoxy, (d-d)haloalkoxy, (d-d)alkythio, (C r 
C 3 )haloalkylthio, (d-d)alkylsulfonyl, (d-d)alkylamino, di(d-C 3 )alkylamino, (d-d)alkoxy(d- 
C 2 )alkyl, (d-C 2 )alkylthio(d-C 2 )alkyl, (C 1 -C 2 )alkylsulfonyl(C 1 -d)alkyl, (d-d)alkylamino(d- 
d)alkyl, di(C,-d)alkylamino(C 1 -d)alkyl, (d-C 3 )alkylcarbonyl, (C 1 -d)alkoxycarbonyl, (C r 
d)alkoxycarbonyl(d-d)alkyl, (C I -d)alkoxycarbonylcarbonyl, (C 1 -C 3 )alkylaminocarbonyl, di(C r 
d)alkylaminocarbonyl, cyano(d-d)alkyl, oxo, methoxyimino, and spiro-(d-d)alkadioxy; 

R 4 is selected from: 

(a) (d-C 6 )alkyl, (C 3 -C 6 )cycloalkyl, (C,-C 6 )haloalkyl, (d-Q)halocycloalkyl, (Q- 
C 6 )alkenyl, (d-C 6 )haloalkenyl, (C 2 -C 6 )alkynyl, (C 2 -C 6 )haloalkynyl, (d-C 6 )alkoxy, (C 3 - 
C 6 )cycloalkoxy, (d-C 6 )haloalkoxy, (d-C 6 )halocycloalkoxy, (Q-C 6 )alkenyloxy, (d-Q)alkynyloxy, 
(C 1 -C 6 )alkylthio, (C 3 -C 6 )cycloalkylthio, (C,-C 6 )haloalkylthio, (C 3 -C 6 )halocycloalkylthio, (C r 
C 6 )alkylamino, (C 3 -Q)cycloalkylamino, (C 1 -C 6 )haloalkylamino, (C 3 -C 6 )halocycloalkylamino, di(C r 
C 6 )alkylamino, di(C 3 -C 6 )cycloalkylamino, di(C 1 -C 6 )haloalkylamino, di(Q-C 6 )halocycloalkylamino, 
(d-C 6 )alkoxy(d-C 6 )alkyl, (C-^althylthioCCrQ)^!, (C 1 -Q)alkylsulfmyl(C 1 -C 6 )alkyl, (C,- 
C 6 )alkylsulfonyl(C,-C 6 )alkyl, (d^alkylaminoCd-^alkyl, di(C r C 6 )alkylamino(d-C 6 )alkyl, (C,- 
C 6 )alkylcarbonyl(Ci-C 6 )alkyl, or cyano(C 1 -C 6 )alkyl; or 
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(b) unsubstituted or substituted phenyl, 1-naphthyl, 2-naphthyl, phenyl(C 1 -C 3 )alkyl, 
phenyl(C 2 -C 3 )alkenyl, naphthyl(Ci-C 3 )alkyl, phenoxy(Ci-C 3 )alkyl, phenylamino, pyridyl, pyrazinyl, 
pyridazinyl, pyrimidinyl, furanyl, thiophenyl, benzothiophenyl, benzofuranyl, isoxazolyl, imidazolyl 
or other heterocyclyl, wherein one to four substituents are independently selected from: 

i cyano, nitro, halo, aminocarbonyl, aminothiocarbonyl, carboxy, formyl, hydroxy, 
amino, carbamoyl, (C r C 6 )alkyl, (C 3 -C 6 )cycloalkyl, (C r C 6 )haloalkyl, (C 3 - 
C 6 )halocycloalkyl, (C 2 -C 6 )alkenyl, (C 3 -C 6 )cycloalkenyl, (C 3 -C 6 )alkadienyl, (C 2 - 
C 6 )alkynyl, (C,-C 6 )alkoxy, (C 3 -C 6 )cycloalkoxy, (C r C 6 )haloalkoxy, (C 3 - 
C 6 )cyclohaloalkoxy, (C 2 -C 6 )alkenyloxy, (C 2 -C 6 )alkynyloxy, (Ci-C 6 )alkythio, (C 3 - 
C 6 )cycloalkylthio, (Ci-C 6 )haloalkylthio, (C 3 -C 6 )halocycloalkythio, (C 2 -C 6 )alkenylthio, 
(C 2 -C 6 )alkynylthio, (C 1 -C 6 )alkylsulfinyl, (C 3 -C 6 )cycloalkysulfinyl, (C r 
C 6 )haloalkylsulfinyl, (C 3 -C 6 )halocycloalkylsulfmyl, (C 2 -C 6 )alkenylsulfinyl, (C 3 - 
C 6 )cycloalkenylsulfinyl, (C 2 -C 6 )alkynylsulfinyl, (C 1 -C 6 )alkylsulfonyl, (C 3 - 
C 6 )cycloalkysulfonyl, (C r C 6 )haloalkylsulfonyl, (C 3 -C 6 )halocycloalkylsulfonyl, (C,- 
C 6 )alkylsulfinyl, (C 3 -C 6 )cycloalkysulfinyl, (C,-C 6 )haloalkylsulfinyl, (C 3 - 
C 6 )halocycloalkylsulfinyl, (d-C 6 )alkylarnino, (C 3 -C 6 )cycloalkylamino, di(C,- 
C 6 )alkylamino, di(C 3 -C 6 )(cycloalkyl)amino, (d-Q)alkoxy(d-Q)alkyl, (C 3 - 
C 6 )cycloalkoxyalkyl, (C 1 -C 6 )alkoxy(C 3 -C 6 )cycloalkyl, (C,-C 6 )alkylthio(Ci-C 6 )alkyl, (d- 
C 6 )alkylsulfinyl(C r C 6 )alkyl, (d^alkylsulfonyKd^alkyl, (C 1 -C 6 )alkylamino(C 1 - 
C 6 )alkyl, di(C l -C 6 )alkylamino(C,-C 6 )alkyl, (C 1 -Q)alkylcarbonyl, (C 3 - 
C 6 )cycloalkylcarbonyl, (Ci-C 6 )alkoxycarbonyl, (C r C 6 )alkylaminocarbonyl, (C 3 - 
C 6 )cycloalkylaminocarbonyl, di(d-C 6 )alkylaininocarbonyl, di(C 3 - 
C 6 )(cycloalkyl)aminocarbonyl, cyano(Ci-C 6 )alkyl, or tri(C l -C 6 )alkylsilyl; or 

ii unsubstituted or substituted phenyl, phenyl(C 1 -C 6 )alkyl, heterocyclyl, phenoxy, 
heterocyclyloxy, benzoyl, heterocyclylcarbonyl, phenylthio, heterocyclylthio, 
phenylsulfonyl, or heterocyclylsulfonyl, wherein one to four substituents are 
independently selected from the group consisting of cyano, nitro, halo, aminocarbonyl, 
aminothiocarbonyl, carboxy, formyl, hydroxy, amino, carbamoyl, (Ci-C 3 )alkyl, (C r 
C 3 )haloalkyl, (d-d)alkoxy, (d-d)haloalkoxy, (C 1 -C 3 )alkythio, (C r C 3 )haloalkylthio, 
(C r C 3 )alkylsulfonyl, (C 1 -C 3 )alkylamino, di(C r C 3 )alkylamino, (C 1 -C 2 )alkoxy(C 1 - 
C 2 )alkyl, (C 1 -C 2 )alkylthio(C 1 -C 2 )alkyl, (C,-C 2 )alkylsulfonyl(C 1 -C 2 )alkyl, (C r 
d)alkylamino(d-d)alkyl, di(Ci-d)alkylamino(C,-d)alkyl, (d-d)alkylcarbonyl, (C r 
C 3 )alkoxycarbonyl, (d-d)alkylaminocarbonyl, di(C,-C 3 )alkylaminocarbonyl and 
cyano(d-C 3 )alkyl; 
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wherein in said substituted phenyl, 1-naphthyl, 2-naphthyl, phenyl(C r C 3 )alkyl, phenyl(C 2 -C 3 )alkenyl, 
naphthyl(C r C 3 )alkyl 1 phenoxy(Ci-C 3 )alkyl, phenylamino, pyridyl, pyrazinyl, pyridazinyl, 
pyrimidinyl, furanyl, thiophenyl, benzothiophenyl, benzofuranyl, isoxazolyl, imidazolyl or other 
heterocyclyl, two adjacent substituted positions may be joined together with the atoms to which they 
are attached to form an unsubstituted or substituted, unsaturated, partially unsaturated, or saturated 4-, 
5-, 6- or 7-membered carbocyclic or heterocyclic ring wherein the heterocyclic ring contains from one 
to three heteroatoms selected from N, O, or S; and one to four substituents are independently selected 
from the group consisting of cyano, nitro, halo, aminocarbonyl, aminothiocarbonyl, carboxy, formyl, 
hydroxy, amino, carbamoyl, (C r C 3 )alkyl, (C,-C 3 )haloalkyl, (C r C 3 )alkoxy, (C r C 3 )haloalkoxy, (C r 
C 3 )alkythio, (C,-C 3 )haloalkylthio, (Q-C^alkylsulfonyl, (C 1 -C 3 )alkylamino, di(C,-C 3 )alkylamino, (C,- 
C 2 )alkoxy(C 1 -C 2 )alkyl, (Ci-C 2 )alkylthio(C 1 -C 2 )alkyl, (C,-C 2 )alkylsulfonyl(C,-C 2 )alkyl, (Q- 
C 2 )alkylamino(C,-C 2 )alkyl, diCC-C^alkylaminoCd-C^alkyl, (Ci-C 3 )alkylcarbonyl, (C r 
C 3 )alkoxycarbonyl, (Ci-C 3 )alkylaminocarbonyl, di(Ci-C 3 )alkylaminocarbonyl, cyano(C!-C 3 )alkyl, 
oxo, and methoxyimino; 

R 5 is: 

(a) (Ci-C 6 )alkyl, (C 3 -C 6 )cycloalkyl, (C 1 -C 6 )haloalkyl, (C 3 -C 6 )halocycloalkyl, (C 2 - 
C 6 )alkenyl, (C 2 -C 6 )haloalkenyl, (C 2 -C 6 )alkynyl, (C 2 -C 6 )haloalkynyl, (C l -C 6 )alkoxy(C 1 -C 6 )alkyl, (C,- 
C 6 )althylthio(C 1 -C 6 )alkyl, (Ci-C 6 )alkylsulfinyl(C,-C 6 )alkyl, (C,-C 6 )alkylsulfonyl(Ci-C6)alkyl, (C r 
C 6 )alkylamino(C 1 -C 6 )alkyl, di(C 1 -C 6 )alkylamino(Ci-C 6 )alkyl, (Ci-C 6 )alkylcarbonyl(Ci-C 6 )alkyl, or 
cyano(C r C 6 )alkyl; or 

(b) unsubstituted or substituted phenyl, 1-naphthyl, 2-naphthyl, phenyl^ -C 3 )alkyl, 
phenyl(C 2 -C 3 )alkenyl, naphthyl(Ci-C 3 )alkyl, phenoxy(Ci-C 3 )alkyl, phenylamino, pyridyl, pyrazinyl, 
pyridazinyl, pyrimidinyl, furanyl, thiophenyl, benzothiophenyl, benzofuranyl, isoxazolyl, imidazolyl 
or other heterocyclyl, where one to four substituents are independently selected from: 

i cyano, nitro, halo, aminocarbonyl, aminothiocarbonyl, carboxy, formyl, hydroxy, 
amino, carbamoyl, (Ci-Q)alkyl, (C 3 -C 6 )cycloalkyl, (C r C 6 )haloalkyl, (C 3 - 
C 6 )halocycloalkyl, (C 2 -C 6 )alkenyl, (C 3 -C 6 )cycloalkenyl, (C 3 -C 6 )alkadienyl, (C 2 - 
C 6 )alkynyl, (Ci-C 6 )alkoxy, (C 3 -C 6 )cycloalkoxy, (C r C 6 )haloalkoxy, (C 3 - 
C 6 )cyclohaloalkoxy, (C 2 -C 6 )alkenyloxy, (C 2 -C 6 )alkynyloxy, (Ci-C 6 )alkythio, (C 3 - 
C 6 )cycloalkylthio, (CrCe^aloalkylthio, (C 3 -C 6 )halocycloalkythio, (C 2 -C 6 )alkenylthio, 
(C 2 -C 6 )alkynylthio, (C 1 -C 6 )alkylsulfinyl, (C 3 -C 6 )cycloalkysulfinyl, (Ci- 
C 6 )haloalkylsulfinyl, (C 3 -C 6 )halocycloalkylsulfinyl, (C 2 -C 6 )alkenylsulfinyl, (C 3 - 
C 6 )cycloalkenylsulfinyl, (C 2 -C 6 )alkynylsulfinyl, (C r C 6 )alkylsulfonyl, (C 3 - 
C 6 )cycloalkysulfonyl, (C r C 6 )haloalkylsulfonyl, (C 3 -C 6 )halocycloalkylsulfonyl, (C r 
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C 6 )alkylsulfinyl, (C 3 -C 6 )cycloalkysulfinyl, (C,-C 6 )haloalkylsulfinyl, (C 3 - 
C 6 )halocycloalkylsulfinyl, (Ci-C 6 )alkylamino, (C 3 -C 6 )cycloalkylamino, di(C r 
C 6 )alkylamino, di(C 3 -C 6 )(cycloalkyl)amino, (Ci-C 6 )alkoxy(C,-C 6 )alkyl, (C 3 - 
C 6 )cycloalkoxyalkyl, (d-C 6 )alkoxy(d-Q)cycloalkyl, (C 1 -C 6 )alkylthio(C 1 -C 6 )alkyl, (d- 
C 6 )alkylsulfinyl(C r C 6 )alkyl, (C r C 6 )alkylsulfonyl(C r C 6 )alkyl, (d-C 6 )alkylarnino(d- 
C 6 )alkyl, diCd^alkylaminoCd^alkyl, (C r C 6 )alkylcarbonyl, (C 3 - 
C 6 )cycloalkylcarbonyl, (C r C 6 )alkoxycarbonyl, (Ci-C 6 )alkylaminocarbonyl, (C 3 - 
C 6 )cycloalkylaminocarbonyl, di(Ci-C 6 )alkylaminocarbonyl, di(C 3 - 
C 6 )(cycloalkyl)aminocarbonyl, cyano(d-C 6 )alkyl, or tri(C 1 -C 6 )alkylsilyl; or 

ii unsubstituted or substituted phenyl, phenyl(C,-C 6 )alkyl, heterocyclyl, phenoxy, 
heterocyclyloxy, benzoyl, heterocyclylcarbonyl, phenylthio, heterocyclylthio, 
phenylsulfonyl, or heterocyclylsulfonyl, wherein one to four substituents are 
independently selected from the group consisting of cyano, nitro, halo, aminocarbonyl, 
aminothiocarbonyl, carboxy, formyl, hydroxy, amino, carbamoyl, (d-d)alkyl, (Q- 
C 3 )haloalkyl, (d-C 3 )alkoxy, (d-d)haloalkoxy, (d-d)alkythio, (d-d)haloalkylthio, 
(d-d)alkylsulfonyl, (C 1 -d)alkylarnino, di(C r d)alkylamino, (d-d)alkoxy(d- 
C 2 )alkyl, (C 1 -d)alkylthio(C 1 -C 2 )alkyl, (C 1 -C 2 )alkylsulfonyl(C 1 -C 2 )alkyl, (d- 
d)alkylamino(d-C 2 )alkyl, di(C 1 -C 2 )alkylamino(C r C 2 )alkyl, (d-C 3 )alkylcarbonyl, (C r 
d)alkoxycarbonyl, (C 1 -C 3 )alkylaminocarbonyl, di(C r C 3 )alkylaminocarbonyl, and 
cyano(Ci -d)alkyl; 

wherein in said substituted phenyl, 1-naphthyl, 2-naphthyl, phenyl(d-C 3 )alkyl, phenyl(C 2 -C 3 )alkenyl, 
naphthyl(C r C 3 )alkyl, phenoxy (d-d)alkyl, phenylamino, pyridyl, pyrazinyl, pyridazinyl, 
pyrimidinyl, furanyl, thiophenyl, benzothiophenyl, benzofuranyl, isoxazolyl, imidazolyl or other 
heterocyclyl, two adjacent substituted positions may be joined together with the atoms to which they 
are attached to form an unsubstituted or substituted, unsaturated, partially unsaturated, or saturated 4-, 
5-, 6- or 7-membered carbocyclic or heterocyclic ring wherein the heterocyclic ring contains from one 
to three heteroatoms selected from N, O, or S; and one to four substituents are independently selected 
from the group consisting of cyano, nitro, halo, aminocarbonyl, aminothiocarbonyl, carboxy, formyl, 
hydroxy, amino, carbamoyl, (d-d)alkyl, (d-C 3 )haloalkyl, (d-C 3 )alkoxy, (d-d)haloalkoxy, (d- 
d)alkythio, (d-d)haloalkylthio, (d-C 3 )alkylsulfonyl, (d-d)alkylamino, di(d-C 3 )alkylarmno, (Q- 
d)alkoxy(d-d)alkyl, (d-C 2 )alkylthio(d-d)alkyl, (d-d)alkylsulfonyl(d-d)alkyl, (C r 
d)alkylamino(d-d)alkyl, diCd^alkylaminoCd^alkyl, (Ci-d)alkylcarbonyl, (C,- 
d)alkoxycarbonyl, (Ci-C 3 )alkylaminocarbonyl, di(C r C 3 )alkylaminocarbonyl, cyano(d~d)alkyl, 
oxo, and methoxyimino; and 

R 6 and R 7 are independently selected from: 
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(a) (C,-C 6 )alkyl, (C 3 -C 6 )cycloalkyl, (C,-C 6 )haloalkyl, (C 3 -C 6 )halocycloalkyl, (C 2 - 
C 6 )alkenyl, (C 2 -C 6 )haloalkenyl, (C 2 -C 6 )alkynyl, (C 2 -C 6 )haloalkynyl, (C,-C 6 )alkoxy, (C 3 - 
C 6 )cycloalkoxy, (C,-C 6 )haloalkoxy, (C 3 -C 6 )halocycloalkoxy, (C 2 -C 6 )alkenyloxy, (C 2 -C 6 )alkynyloxy, 
(C r C 6 )alkylthio, (C 3 -C 6 )cycloalkylthio, (C,-C 6 )haloalkylthio, (C 3 -C 6 )halocycloalkylthio, (C r 
C 6 )alkylamino, (C 3 -C 6 )cycloalkylamino, (Ci-C 6 )haloalkylamino, (C 3 -C 6 )halocycloalkylamino, di(C r 
C 6 )alkylamino, di(C 3 -C 6 )cycloalkylamino, di(C 1 -C 6 )haloalkylamino, di(C 3 -C 6 )halocycloalkylamino, 
(Ci-C 6 )alkoxy(C r C 6 )alkyl, (d^althylthioCd^alkyl, (C,-C 6 )alkylsulfinyl(C 1 -C 6 )alkyl, (Q- 
C 6 )alkylsulfonyl(C,-C 6 )alkyl, (C r C 6 )alkylamino(C r C 6 )alkyl, di(d-d)alkylamino(d-C 6 )alkyl, (C r 
C 6 )alkylcarbonyl(C 1 -C 6 )alkyl, or cyano(d-C 6 )alkyl; or 

(b) unsubstituted or substituted phenyl, phenyl(d-C 6 )alkyl, heterocyclyl, phenoxy, 
heterocycloxy, phenylthio, heterocyclylthio, naphthyl, phenylamino, heterocyclylamino, N-phenyl-N- 
(Ci-C 6 )alkylamino, or N-heterocyclyl-N-(d-C6)alkylamino wherein one to four substituents are 
independently selected from the group consisting of cyano, nitro, halo, aminocarbonyl, 
aminothiocarbonyl, carboxy, formyl, hydroxy, amino, carbamoyl, (C!-C 3 )alkyl, (C!-C 3 )haloalkyl, (Ci- 
C 3 )alkoxy, (C r C 3 )haloalkoxy, (C 1 -C 3 )alkythio, (Ci-C 3 )haloalkylthio, (d-C^alkylsulfonyl, (d- 
d)alkylamino, di(C 1 -d)alkylamino, (C r C 2 )aIkoxy(C 1 -C 2 )alkyl, (Ci-d)alkylthio(C!-d)alkyl, (Ci- 
C 2 )alkylsulfonyl(d-C 2 )alkyl, (C r C 2 )alkylamino(Ci-d)alkyl, di(C,-C 2 )alkylamino(C 1 -C 2 )alkyl, (d- 
C 3 )alkylcarbonyl, (d-d)alkoxycarbonyl, (Ci-d)alkylaminocarbonyl, di(Ci-C 3 )alkylaminocarbonyl, 
and cyano(Ci-C 3 )alkyl; 

wherein R 6 and R 7 may be joined together with the phosphorus to which they are attached to form an 
unsaturated, partially unsaturated, or saturated, unsubstituted or substituted 4- to 7-membered 
heterocyclic ring wherein the heterocyclic ring contains one phosphorus and from zero to three 
heteroatoms selected from N, O, or S; and from one to four substituents are independently selected 
from the group consisting of cyano, nitro, halo, aminocarbonyl, aminothiocarbonyl, carboxy, formyl, 
hydroxy, amino, carbamoyl, (d-d)alkyl, (d-d)haloalkyl, (d-C 3 )alkoxy, (d-C 3 )haloalkoxy, (d- 
d)alkythio, (d-C 3 )haloalkylmio, (d-d)alkylsulfonyl, (d-Q)alkylamino, di(C 1 -d)alkylamino, (d- 
C 2 )alkoxy(d-d)alkyl, (Ci-C 2 )alkylthio(C 1 -C 2 )alkyl, (C 1 -C 2 )alkylsulfonyl(C 1 -C 2 )alkyl, (d- 
C 2 )alkylamino(Ci-d)alkyl, di(C 1 -C 2 )alkylamino(Ci-C 2 )alkyl, (d-d)alkylcarbonyl, (Ci- 
C 3 )alkoxycarbonyl, (Ci-C 3 )alkylaminocarbonyl, di(C 1 -d)alkylaminocarbonyl, cyano(d-C 3 )alkyl, 
oxo, and methoxyimino; 

b) introducing into the cell: 

1) a DNA construct comprising: 

a) an exogenous gene encoding the polypeptide; and 

b) a response element; 
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wherein the gene is under the control of the response element; and 
2) an ecdysone receptor complex comprising: 

a) a DNA binding domain; 

b) a binding domain for the ligand; and 

c) a transactivation domain; and 
c) exposing the cell to the ligand. 

14. A method for regulating endogenous or heterologous gene expression in a transgenic subject 
comprising contacting a ligand with an ecdysone receptor complex within the cells of the subject 
wherein the cells further contain a DNA binding sequence for the ecdysone receptor complex when in 
combination with the ligand and wherein formation of an ecdysone receptor complex-ligand-DNA 
binding sequence complex induces expression of the gene, and where the ligand has the following 
formula: 

9 1 R 2 R 3 /n v R 2 R 3 - Q 2 R 2 R 3 

H o H o H o 

I II III 

wherein Q 1 and Q 2 are independently selected from the group consisting of O and S; 
n = 1 or 2; 
R 1 is: 

(a) (Q-QOalkyl, (C 3 -C 6 )cycloalkyl, (C,-C 6 )haloalkyl, (C 3 -C 6 )halocycloalkyl, (C 2 - 
C 6 )alkenyl, (C 2 -C 6 )haloalkenyl, (C 2 -C 6 )alkynyl, (C 2 -C 6 )haloalkynyl, (Q-QOalkoxy, (C 3 - 
C 6 )cycloalkoxy, (C r C 6 )haloalkoxy, (C 3 -C 6 )halocycloalkoxy, (C 2 -C 6 )alkenyloxy, (C 2 -C 6 )alkynyloxy, 
(Ci-C 6 )alkylthio, (C 3 -C 6 )cycloalkylthio, (Ci-C 6 )haloalkylthio, (C 3 -Q)halocycloalkylthio, (d- 
Q)alkylamino, (C 3 -C 6 )cycloalkylamino, (Q-Ceihaloalkylamino, (C 3 -C 6 )halocycloalkylamino, di(Ci- 
C 6 )alkylamino, di(C 3 -C 6 )cycloalkylamino, di(Ci-C 6 )haloalkylamino, di(C 3 -C 6 )halocycloalkylamino, 
(C 1 -C 6 )alkoxy(C 1 -C 6 )alkyl, (C r C 6 )althylthio(C 1 -C 6 )alkyl, (Ci-C 6 )alkylsulfinyl(C 1 -C 6 )alkyl, (d- 
C6)alkylsulfonyl(C,-C6)alkyl, (Ci-C 6 )alkylamino(C,-C 6 )alkyl, dKd^alkylaminoCCrCeJalkyl, (C,- 
C 6 )alkylcarbonyl(Ci-C 6 )alkyl, or cyano(Ci-C 6 )alkyl; or 

(b) unsubstituted or substituted phenyl, 1-naphthyl, 2-naphthyl, phenyl(Ci-C 3 )alkyl, 
phenyl(C 2 -C 3 )alkenyl, naphthyl(C!-C 3 )alkyl, phenoxy(C!-C 3 )alkyl, phenylamino, pyridyl, pyrazinyl, 
pyridazinyl, pyrimidinyl, furanyl, thiophenyl, benzothiophenyl, benzofuranyl, isoxazolyl, imidazolyl 
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or other heterocyclyl, where the substituents are independently selected from one to four of the 
following: 

i cyano, nitro, halo, aminocarbonyl, aminothiocarbonyl, carboxy, formyl, 
hydroxy, amino, carbamoyl, (C r C 6 )alkyl, (C 3 -C 6 )cycloalkyl, (C 1 -C 6 )haloalkyl, (C 3 - 
C 6 )halocycloalkyl, (C 2 -C 6 )alkenyl, (C 3 -C 6 )cycloalkenyl, (C 3 -C 6 )alkadienyl, (C 2 - 
C 6 )alkynyl, (C,-C 6 )alkoxy, (C 3 -C 6 )cycloalkoxy, (d-Ce^aloalkoxy, (C 3 - 
C 6 )cyclohaloalkoxy, (Q-C 6 )alkenyloxy, (C 2 -C 6 )alkynyloxy, (C r C 6 )alkythio, (C 3 - 
C 6 )cycloalkylthio, (d-C 6 )haloalkylthio, (C 3 -C 6 )halocycloalkythio, (C 2 - 
C 6 )alkenylthio, (C 2 -C 6 )alkynylthio, (C r C 6 )alkylsulfinyl, (C 3 -C 6 )cycloalkysulfinyl, 
(Ci-C 6 )haloalkylsulfinyl, (C 3 -C 6 )halocycloalkylsulfinyl, (C 2 -C 6 )alkenylsulfinyl, (C 3 - 
C 6 )cycloalkenylsulfinyl, (C 2 -C 6 )alkynylsulfinyl, (C r C 6 )alkylsulfonyl, (C 3 - 
C 6 )cycloalkysulfonyl, (Ci-C 6 )haloalkylsulfonyl, (C 3 -C 6 )halocycloalkylsulfonyl, (C r 
C 6 )alkylsulfinyl, (C 3 -C 6 )cycloalkysulfinyl, (C 1 -C 6 )haloalkylsulfinyl, (C 3 - 
C 6 )halocycloalkylsulfinyl, (C r C 6 )alkylamino, (C 3 -C 6 )cycloalkylamino, di(d- 
C 6 )alkylamino, di(C 3 -C 6 )(cycloalkyl)amino, (C,-C 6 )alkoxy(C 1 -C 6 )alkyl, (C 3 - 
C 6 )cycloalkoxyalkyl, (C 1 -C 6 )alkoxy(C 3 -C 6 )cycloalkyl, (C 1 -C 6 )alkylthio(C 1 -C 6 )alkyl, 
(C 1 -C 6 )alkylsulfinyl(C 1 -C 6 )alkyl, (C 1 -C 6 )alkylsulfonyl(C 1 -C 6 )alkyl, (C r 
C 6 )alkylarrrino(d-C 6 )alkyl, di(C 1 -C 6 )alkylamino(Ci-C 6 )alkyl, (Ci-C 6 )alkylcarbonyl, 
(C 3 -C 6 )cycloalkylcarbonyl, (Ci-C 6 )alkoxycarbonyl, (C r C 6 )alkylaminocarbonyl, (C 3 - 
C 6 )cycloalkylaminocarbonyl, di(Ci-C 6 )alkylaminocarbonyl, di(C 3 - 
C 6 )(cycloalkyl)aminocarbonyl, cyano(Ci-C 6 )alkyl, or tri(C 1 -C 6 )alkylsilyl; or 

ii unsubstituted or substituted phenyl, phenyl(C 1 -C 6 )alkyl, heterocyclyl, 
phenoxy, heterocyclyloxy, benzoyl, heterocyclylcarbonyl, phenylthio, 
heterocyclylthio, phenylsulfonyl, or heterocyclylsulfonyl wherein one to four 
substituents are independently selected from the group consisting of cyano, nitro, 
halo, aminocarbonyl, aminothiocarbonyl, carboxy, formyl, hydroxy, amino, 
carbamoyl, (C r C 3 )alkyl, (Ci-C 3 )haloalkyl, (d-C 3 )alkoxy, (Q-C 3 )haloalkoxy, (C r 
C 3 )alkythio, (Ci-C 3 )haloalkylthio, (Ci-C 3 )alkylsulfonyl, (d-d)alkylarrtino, di(d- 
d)alkylamino, (C 1 -C 2 )alkoxy(C 1 -d)alkyl, (d-d)alkylthio(d-d)alkyl, (d- 
d)alkylsulfonyl(d-d)alkyl, (d^alkylaminoCCrd)^!, di(d- 
d)alkylamino(d-d)alkyl, (d-d)alkylcarbonyl, (d-d)alkoxycarbonyl, (d- 
C 3 )alkylaminocarbonyl, di(Ci-C 3 )alkylaminocarbonyl or cyano(d-d)alkyl; 

wherein in said substituted phenyl, 1-naphthyl, 2-naphthyl, phenyl(d-C 3 )alkyl, phenyl(C 2 -C 3 )alkenyl, 
naphthyl(Ci-C 3 )alkyl, phenoxy(C,-C 3 )alkyl, phenylamino, pyridyl, pyrazinyl, pyridazinyl, 
pyrimidinyl, furanyl, thiophenyl, benzothiophenyl, benzofuranyl, isoxazolyl, imidazolyl or other 
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heterocyclyl, two adjacent substituted positions may be joined together with the atoms to which they 
are attached to form an unsubstituted or substituted, unsaturated, partially unsaturated, or saturated 4-, 
5-, 6- or 7-membered carbocyclic or heterocyclic ring wherein: 

the heterocyclic ring contains from one to three heteroatoms selected from N, O, or S; and one to four 
substituents are independently selected from the group consisting of cyano, nitro, halo, 
aminocarbonyl, aminothiocarbonyl, carboxy, formyl, hydroxy, amino, carbamoyl, (d-d)alkyl, (C r 
C 3 )haloalkyl, (C r C 3 )alkoxy, (C,-C 3 )haloalkoxy, (C 1 -C 3 )alkythio, (C,-C 3 )haloalkylthio, (C r 
C 3 )alkylsulfonyl, (Ci-C 3 )alkylamino, di(C 1 -C 3 )alkylamino, (CrC 2 )alkoxy(C,-C 2 )alkyl, (d- 
C 2 )alkylthio(C,-C 2 )alkyl, (d-d)alkylsulfonyl(d-d)alkyl, (Ci-C 2 )alkylamino(C,«C 2 )alkyl, di(C,- 
d)alkylamino(d-Q)alkyl, (d-d) alky lcarbonyl, (d-d)alkoxycarbonyl, (C r 
C 3 )alkylaminocarbonyl, di(C 1 -C 3 )alkylaminocarbonyl, cyano(C r C 3 )alkyl, oxo, and methoxyimino; 

R 2 and R 3 are independently selected from: 

(a) cyano, aminocarbonyl, carboxy, (d-Q>)alkyl, (C 3 -C 6 )cycloalkyl, halo(d-C 6 )alkyl, 
(C 3 -C 6 )halocycloalkyl, (C 2 -C 6 )alkenyl, (C 3 -C 6 )cycloalkenyl, (C 2 -C 6 )haloalkenyl, (C 2 -C 6 )alkynyl, (C r 
C 6 )alkylsulfonyl, (Ci-C 6 )alkoxy(C 1 -C 6 )alkyl, (C 1 -C 6 )althylthio(C 1 -C 6 )alkyl, (C 1 -C 6 )alkylsulfinyl(C 1 - 
C 6 )alkyl, (C 1 -C 6 )alkylsulfonyl(C 1 -C 6 )alkyl, (C 1 -C 6 )alkylamino(C 1 -C 6 )alkyl, di(C 1 -C 6 )alkylamino(C 1 - 
C 6 )alkyl, (Ci-C 6 )alkylcarbonyl, (Ci-C 6 )alkylcarbonyl(C 1 -C 6 )alkyl, (C 1 -C 6 )alkylaminocarbonyl, di(d- 
C 6 )alkylaminocarbonyl, (C,-C 6 )alkylaminocarbonyl(C 1 -C 6 )alkyl, di(d-C 6 )alkylaminocarbonyl(d- 
C 6 )alkyl, (C 1 -C 6 )alkylcarbonylamino(C 1 -C 6 )alkyl, (C 1 -C 6 )alkoxycarbonyl, (Ci-C 6 )alkoxycarbonyl(C 1 - 
C 6 )alkyl, cyano(C r C 6 )alkyl, hydroxy(d-d)alkyl, or carboxy(C 1 -C 6 )alkyl; or 

(b) unsubstituted or substituted phenyl, phenyl(Ci-C 6 )alkyl, benzoyl, naphthyl, pyridyl, 
pyrazinyl, pyridazinyl, pyrimidinyl, furanyl, thiophenyl, benzothiophenyl, benzofuranyl, isoxazolyl, 
imidazolyl or other heterocyclyl, heterocyclylcarbonyl, wherein one to four substituents are 
independently selected from the group consisting of cyano, nitro, halo, aminocarbonyl, 
aminothiocarbonyl, carboxy, formyl, hydroxy, amino, carbamoyl, (d-d)alkyl, (d-C 3 )haloalkyl, (d- 
d)alkoxy, (d-d)haloalkoxy, (d-d)alkythio, (C 1 -C 3 )haloalkylthio, (d-C 3 )alkylsulfonyl, (d- 
C 3 )alkylamino, di(d-C 3 )alkylamino, (d-C 2 )alkoxy(d-d)alkyl, (Ci-d)alkylthio(Ci-C 2 )alkyl, (C r 
d)alkylsulfonyl(d-C 2 )alkyl, (C r C 2 )alkylamino(C 1 -C 2 )alkyl, di(d-C 2 )alkylamino(C r C 2 )alkyl, (d- 
C 3 )alkylcarbonyl, (Ci-C 3 )alkoxycarbonyl, (d-d)alkylarninocarbonyl, di(C,-C 3 )alkylaminocarbonyl, 
and cyano(C!-C 3 )alkyl; 

wherein R 2 and R 3 may be joined together with the carbon to which they are attached to form an 
unsubstituted or substituted, partially unsaturated or saturated 3-, 4-, 5-, 6-, 7- or 8-membered 
carbocyclic or heterocyclic ring wherein the heterocyclic ring contains from one to three heteroatoms 
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selected from O, N, or S; and one to four substituents are independently selected from the group 
consisting of cyano, nitro, halo, aminocarbonyl, aminothiocarbonyl, carboxy, formyl, hydroxy, amino, 
carbamoyl, (d-C 3 )alkyl, (d-d)haloalkyl, (C,-C 3 )alkoxy, (C r C 3 )haloalkoxy, (C r C 3 )alkythio, (C r 
C 3 )haloalkylthio, (C,-C 3 )alkylsulfonyl, (C r C 3 )alkylamino, di(C r C 3 )alkylamino, (C,-C 2 )alkoxy(C 1 - 
C 2 )alkyl, (C 1 -C2)alkylthio(C 1 -C 2 )alkyl, (C 1 -C 2 )alkylsulfonyl(C 1 -C 2 )alkyl, (d-d)alkylairdno(d- 
C 2 )alkyl, di(d-d)alkylamino(d-d)alkyl, (C r C 3 )alkylcarbonyl, (C,-C 4 )alkoxycarbonyl, (C,- 
C4)alkoxycarbonyl(C 1 -C 4 )alkyl, (d-d)alkoxycarbonylcarbonyl, (Ci-C 3 )alkylaminocarbonyl, di(d- 
C 3 )alkylaminocarbonyl, cyano(Ci-C 3 )alkyl, oxo, methoxyimino, and spiro-(d-C 4 )alkadioxy; 

R 4 is selected from: 

(a) (d-C 6 )alkyl, (d-Q)cycloalkyl, (d-Q)haloalkyl, (d-C 6 )halocycloalkyl, (C 2 - 
C 6 )alkenyl, (d-Q>)haloalkenyl, (C 2 -C 6 )alkynyl, (C 2 -C 6 )haloalkynyl, (d-C 6 )alkoxy, (d- 
C 6 )cycloalkoxy, (C r C 6 )haloalkoxy, (d-C 6 )halocycloalkoxy, (C 2 -C 6 )alkenyloxy, (d-C 6 )alkynyloxy, 
(d-C 6 )alkylthio, (C 3 -C 6 )cycloalkylthio, (d-d)haloalkylthio, (C 3 -C 6 )halocycloalkylthio, (C,- 
C 6 )alkylamino, (d-Q)cycloalkylamino, (Ci-C 6 )haloalkylamino, (d-Q)halocycloalkylamino, di(d- 
C 6 )alkylamino, di(C 3 -C 6 )cycloalkylamino, di(Ci-C6)haloalkylamino, di(C 3 -C 6 )halocycloalkylamino, 
(C 1 -C 6 )alkoxy(C 1 -C 6 )alkyl, (C 1 -C 6 )althylthio(C 1 -C 6 )alkyl, (Ci-^alkylsulfinyKC^^alkyl, (Q- 
C 6 )alkylsulfonyl(d-C 6 )alkyl, (C 1 -C 6 )alkylamino(C 1 -C 6 )alkyl, di(C 1 -C 6 )alkylamino(C 1 -C 6 )alkyl, (d- 
C 6 )alkylcarbonyl(Ci-C 6 )alkyl, or cyano(d-C 6 )alkyl; or 

(b) unsubstituted or substituted phenyl, 1-naphthyl, 2-naphthyl, phenyl(C r C 3 )alkyl, 
phenyl(d-C 3 )alkenyl, naphthyl(d-d)alkyl, phenoxy(d-d)alkyl, phenylamino, pyridyl, pyrazinyl, 
pyridazinyl, pyrimidinyl, furanyl, thiophenyl, benzothiophenyl, benzofuranyl, isoxazolyl, imidazolyl 
or other heterocyclyl, wherein one to four substituents are independently selected from: 

i cyano, nitro, halo, aminocarbonyl, aminothiocarbonyl, carboxy, formyl, hydroxy, 
amino, carbamoyl, (d-C 6 )alkyl, (d-d)cycloalkyl, (d-C 6 )haloalkyl, (C 3 - 
C 6 )halocycloalkyl, (d-C 6 )alkenyl, (C 3 -C 6 )cycloalkenyl, (C 3 -C 6 )alkadienyl, (d- 
C 6 )alkynyl, (d-C 6 )alkoxy, (C 3 -d)cycloalkoxy, (d-Q)haloalkoxy, (C 3 - 
Q)cyclohaloalkoxy, (d-Q)alkenyloxy, (C 2 -C 6 )alkynyloxy, (d-Q)alkythio, (d- 
Q)cycloalkylthio, (d-C 6 )haloalkylthio, (d-d)halocycloalkythio, (d-d)alkenylthio, 
(d-C 6 )alkynylthio, (C 1 -Q)alkylsulfinyl, (C 3 -d)cycloalkysulfinyl, (Q- 
C 6 )haloalkylsulfinyl, (d-Q)halocycloalkylsulfinyl, (d-C 6 )alkenylsulfmyl, (C 3 - 
Q)cycloalkenylsulfinyl, (C 2 -C 6 )alkynylsurfinyl, (Ci-C 6 )alkylsulfonyl, (C 3 - 
C 6 )cycloalkysulfonyl, (d-d)haloalkylsulfonyl, (C 3 -Q)halocycloalkylsulfonyl, (C r 
C 6 )alkylsulfmyl, (C 3 -C 6 )cycloalkysulfinyl, (Ci-C 6 )haloalkylsulfinyl, (C 3 - 
C 6 )halocycloalkylsulfinyl, (C 1 -C 6 )alkylamino, (C 3 -C 6 )cycloalkylamino, di(d- 
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C 6 )alkylamino, di(d-C 6 )(cycloalkyl)amino, (C r C 6 )alkoxy(C 1 -C 6 )alkyl, (C 3 - 
C 6 )cycloalkoxyalkyl, (C r C 6 )alkoxy(C3-C6)cycloalkyl, (C r C 6 )alkylthio(Ci-C 6 )alkyl, (d- 
C 6 )alkylsulfinyl(C r C 6 )alkyl, (d-QJalkylsulfonyKCj^alkyl, (Ci-C 6 )alkylamino(C,- 
C 6 )alkyl, di(CrC 6 )alkylamino(C r C 6 )alkyl, (C,-C 6 )alkylcarbonyl, (C 3 - 
C 6 )cycloalkylcarbonyl, (C 1 -C 6 )alkoxycarbonyl, (Ci-C 6 )alkylaminocarbonyl, (C 3 - 
C6)cycloalkylaminocarbonyl, di(Ci-C6)alkylaminocarbonyl, di(C 3 - 
C 6 )(cycloalkyl)aminocarbonyl, cyano(d-C 6 )alkyl, or tri(Ci-C 6 )alkylsilyl; or 

ii unsubstituted or substituted phenyl, phenyl(Ci-C 6 )alkyl, heterocyclyl, phenoxy, 
heterocyclyloxy, benzoyl, heterocyclylcarbonyl, phenylthio, heterocyclylthio, 
phenylsulfonyl, or heterocyclylsulfonyl, wherein one to four substituents are 
independently selected from the group consisting of cyano, nitro, halo, aminocarbonyl, 
aminothiocarbonyl, carboxy, formyl, hydroxy, amino, carbamoyl, (d-d)alkyl, (d- 
C 3 )haloalkyl, (d-d)alkoxy, (C,-C 3 )haloalkoxy, (d-C 3 )alkythio, (C r C 3 )haloalkylthio, 
(d-C 3 )alkylsulfonyl, (C 1 >C 3 )alkylamino, di(C 1 -C 3 )alkylamino, (C r C 2 )alkoxy(C r 
C 2 )alkyl, (d^alkylthioCd-^alkyl, (d-d)alkylsulfonyl(C,-d)alkyl, (d- 
d)alkylamino(C 1 -d)alkyl, di(d-d)alkylamino(d-C 2 )alkyl, (d-d)alkylcarbonyl, (d- 
C 3 )alkoxycarbonyl, (Ci-C 3 )alkylaminocarbonyl, di(C r C 3 )alkylaminocarbonyl and 
cy ano(C i -C 3 )alky 1; 

wherein in said substituted phenyl, 1-naphthyl, 2-naphthyl, phenyl(Ci-C 3 )alkyl, phenyl(C 2 -C 3 )alkenyl, 
naphthyl(Ci-C 3 )alkyl, phenoxy(d-C 3 )alkyl, phenylamino, pyridyl, pyrazinyl, pyridazinyl, 
pyrimidinyl, furanyl, thiophenyl, benzothiophenyl, benzofuranyl, isoxazolyl, imidazolyl or other 
heterocyclyl, two adjacent substituted positions may be joined together with the atoms to which they 
are attached to form an unsubstituted or substituted, unsaturated, partially unsaturated, or saturated 4-, 
5-, 6- or 7-membered carbocyclic or heterocyclic ring wherein the heterocyclic ring contains from one 
to three heteroatoms selected from N, O, or S; and one to four substituents are independently selected 
from the group consisting of cyano, nitro, halo, aminocarbonyl, aminothiocarbonyl, carboxy, formyl, 
hydroxy, amino, carbamoyl, (d-C 3 )alkyl, (d-C 3 )haloalkyl, (d-d)alkoxy, (d-d)haloalkoxy, (d- 
d)alkythio, (d-C 3 )naloalkylthio, (d-d)alkylsulfonyl, (d-C 3 )alkylamino, di(C 1 -d)alkylamino, (C r 
C 2 )alkoxy(d-C 2 )alkyl, (d-d)alkylthio(d-d)alkyl, (C,-d)alkylsulfonyl(C 1 -d)alkyl, (C r 
Q)alkylamino(Ci-d)alkyl, di(Ci-d)alkylamino(C 1 -d)alkyl, (C,-C 3 )alkylcarbonyl, (d- 
C 3 )alkoxycarbonyl, (Ci-C 3 )alkylaminocarbonyl, di(Ci-C 3 )alkylaminocarbonyl, cyano(C!-C 3 )alkyl, 
oxo, and methoxyimino; 

R s is: 
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(a) (C,-C 6 )alkyl, (C 3 -C 6 )cycloalkyl, (C,-C 6 )haloalkyl, (C 3 -C 6 )halocycloalkyl, (C 2 - 
C 6 )alkenyl, (C 2 -C 6 )haloalkenyl, (C 2 -C 6 )alkynyl, (C 2 -C 6 )haloalkynyl, (C 1 -C 6 )alkoxy(C 1 -C 6 )alkyl, (C,- 
C6)althylthio(C,-C 6 )alkyl, (C,-C6)alkylsulfinyl(C r C 6 )alkyl, (C,-C 6 )alkylsulfonyl(C r C 6 )alkyl, (C r 
C 6 )alkylamino(C,-C 6 )alkyl, di(C r C 6 )alkylamino(C r C 6 )alkyl, (C r C 6 )alkylcarbonyl(Ci-C 6 )alkyl, or 
cyano(C r C 6 )alkyl; or 

(b) unsubstituted or substituted phenyl, 1-naphthyl, 2-naphthyl, phenyl(Ci-C 3 )alkyl, 
phenyl(C 2 -C 3 )alkenyl, naphthyKQ-Cyalkyl, phenoxy(Ci-C 3 )alkyl, phenylamino, pyridyl, pyrazinyl, 
pyridazinyl, pyrimidinyl, furanyl, thiophenyl, benzothiophenyl, benzofuranyl, isoxazolyl, imidazolyl 
or other heterocyclyl, where one to four substituents are independently selected from: 

i cyano, nitro, halo, aminocarbonyl, aminothiocarbonyl, carboxy, formyl, hydroxy, 
amino, carbamoyl, (Ci-C 6 )alkyl, (C 3 -C 6 )cycloalkyl, (C r C 6 )haloalkyl, (C 3 - 
C 6 )halocycloalkyl, (C 2 -C 6 )alkenyl, (C 3 -C 6 )cycloalkenyl, (C 3 -C 6 )alkadienyl, (C 2 - 
C 6 )alkynyl, (d-C 6 )alkoxy, (C 3 -C 6 )cycloalkoxy, (Q-QOhaloalkoxy, (C 3 - 
C 6 )cyclohaloalkoxy, (C 2 -C 6 )alkenyloxy, (C 2 -C 6 )alkynyloxy, (Ci-C 6 )alkythio, (C 3 - 
Q)cycloalkylthio, (Ci-C 6 )haloalkylthio, (C 3 -C 6 )halocycloalkythio, (C 2 -C 6 )alkenylthio, 
(C 2 -C 6 )alkynylthio, (C 1 -C 6 )alkylsulfmyl, (C 3 -C 6 )cycloalkysulfinyl, (Q- 
C 6 )haloalkylsulfinyl, (C 3 -C 6 )halocycloalkylsulfinyl, (C 2 -C 6 )alkenylsulfinyl, (C 3 - 
C 6 )cycloalkenylsulfinyl, (C 2 -C 6 )alkynylsulfinyl, (Ci-C 6 )alkylsulfonyl, (C 3 - 
C 6 )cycloalkysulfonyl, (d-C 6 )haloalkylsulfonyl, (C 3 -C 6 )halocycloalkylsulfonyl, (Q- 
C 6 )alkylsulfinyl, (C 3 -C 6 )cycloalkysulfinyl, (Ci-C 6 )haloalkylsulfinyl, (C 3 - 
C 6 )halocycloalkylsulfinyl, (Ci-C 6 )alkylamino, (C 3 -C 6 )cycloalkylaniino, diCd- 
C 6 )alkylamino, di(C 3 -C 6 )(cycloalkyl)amino, (Ci-C 6 )alkoxy(Ci-C 6 )alkyl, (C 3 - 
C 6 )cycloalkoxyalkyl, (C 1 -C 6 )alkoxy(C 3 -C 6 )cycloalkyl, (C r C 6 )alkylthio(C 1 -C 6 )alkyl, (Q- 
C 6 )alkylsulfinyl(Ci-C 6 )alkyl, (Ci-Q^lkylsulfonyKd-CeJalkyl, (C 1 -C 6 )alkylamino(C 1 - 
C 6 )alkyl, di(Ci-C 6 )alkylamino(C 1 -C 6 )alkyl, (C 1 -C 6 )alkylcarbonyl, (C 3 - 
C 6 )cycloalkylcarbonyl, (C!-C 6 )alkoxycarbonyl, (C 1 -C 6 )alkylaminocarbonyl, (C 3 - 
C 6 )cycloalkylaminocarbonyl, di(Ci-C 6 )alkylaminocarbonyl, di(C 3 ~ 
C 6 )(cycloalkyl)aminocarbonyl, cyano(C r C 6 )alkyl, or tri(Ci-C6)alkylsilyl; or 

ii unsubstituted or substituted phenyl, phenyl(Ci-C 6 )alkyl, heterocyclyl, phenoxy, 
heterocyclyloxy, benzoyl, heterocyclylcarbonyl, phenylthio, heterocyclylthio, 
phenylsulfonyl, or heterocyclylsulfonyl, wherein one to four substituents are 
independently selected from the group consisting of cyano, nitro, halo, aminocarbonyl, 
aminothiocarbonyl, carboxy, formyl, hydroxy, amino, carbamoyl, (Ci-C 3 )alkyl, (Ci- 
C 3 )haloalkyl, (d-C 3 )alkoxy, (d-d)haloalkoxy, (d-d)alkythio, (C r C 3 )haloalkylthio, 
(C r C 3 )alkylsulfonyl, (C,-C 3 )alkylamino, di(C r C 3 )alkylamino, (d-d)alkoxy(d- 
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C 2 )alkyl, (Ci-C 2 )alkylthio(C r C 2 )alkyl, (C r C 2 )alkylsulfonyl(C r C 2 )alkyl, (d- 
C 2 )alkylamino(C 1 -C 2 )alkyl, di(C,-C 2 )alkylamino(C r C 2 )alkyl, (C 1 -C 3 )alkylcarbonyl, (C r 
C 3 )alkoxycarbonyl, (d-d)alkylaminocarbonyl, di(Ci-C 3 )alkylaminocarbonyl, and 
cyano(C i -C 3 )alky 1 ; 

wherein in said substituted phenyl, 1-naphthyl, 2-naphthyl, phenyl(d-C 3 )alkyl, phenyl(C 2 -C 3 )alkenyl, 
naphthyl(C,-C 3 )alkyl, phenoxy(C r C 3 )alkyl, phenylamino, pyridyl, pyrazinyl, pyridazinyl, 
pyrirnidinyl, furanyl, thiophenyl, benzothiophenyl, benzofuranyl, isoxazolyl, imidazolyl or other 
heterocyclyl, two adjacent substituted positions may be joined together with the atoms to which they 
are attached to form an unsubstituted or substituted, unsaturated, partially unsaturated, or saturated 4-, 
5-, 6- or 7-membered carbocyclic or heterocyclic ring wherein the heterocyclic ring contains from one 
to three heteroatoms selected from N, O, or S; and one to four substituents are independently selected 
from the group consisting of cyano, nitro, halo, aminocarbonyl, aminothiocarbonyl, carboxy, formyl, 
hydroxy, amino, carbamoyl, (Ci-C 3 )alkyl, (d-d)haloalkyl, (Ci-C 3 )alkoxy, (Ci-C 3 )haloalkoxy, (d- 
C 3 )alkythio, (Ci-C 3 )haloalkylthio, (C,-C 3 )alkylsulfonyl, (C r C 3 )alkylamino, di(d-d)alkylamino, (d- 
C 2 )alkoxy(C 1 -C 2 )alkyl, (d-d)alkyltWo(d-d)alkyl, (C 1 -C 2 )alkylsulfonyl(C 1 -C 2 )alkyl, (C r 
C 2 )alkylamino(C,-C 2 )alkyl, di(d-d)alkylanuno(d-d)alkyl, (C r C 3 )alkylcarbonyl, (C r 
C 3 )alkoxycarbonyl, (Ci-C 3 )alkylaminocarbonyl, di(C r C 3 )alkylaminocarbonyl, cyano(C r C 3 )alkyl, 
oxo, and methoxyimino; and 

R 6 and R 7 are independently selected from: 

(a) (Q-QOalkyl, (C 3 -C 6 )cycloalkyl, (Ci-C 6 )haloalkyl, (d-Q)halocycloalkyl, (C 2 - 
C 6 )alkenyl, (C 2 -C 6 )haloalkenyl, (C 2 -C 6 )alkynyl, (C 2 -C 6 )haloalkynyl, (C r C 6 )alkoxy, (C 3 - 
C 6 )cycloalkoxy, (d-C 6 )haloalkoxy, (C 3 -C 6 )halocycloalkoxy, (C 2 -C 6 )alkenyloxy, (C 2 -C 6 )alkynyloxy, 
(Ci-C 6 )alkylthio, (C 3 -C 6 )cycloalkylthio, (C r C 6 )haloalkylthio, (C 3 -C 6 )halocycloalkylthio, (d- 
C 6 )alkylamino, (C 3 -C 6 )cycloalkylamino, (Ci-C 6 )haloalkylamino, (C 3 -C 6 )halocycloalkylamino, di(d- 
C 6 )alkylamino, di(C 3 -C 6 )cycloalkylamino, di(Ci-C 6 )haloalkylamino, di(C 3 -C 6 )halocycloalkylamino, 
(C,-C 6 )alkoxy(Ci-C 6 )alkyl, (C 1 -C 6 )althylthio(C,-C 6 )alkyl, (C r C 6 )alkylsulfinyl(C,-C 6 )alkyl, (d- 
C 6 )alkylsulfonyl(C 1 -C 6 )alkyl, (Ci-C 6 )alkylamino(C 1 -C 6 )alkyl, di(C 1 -C 6 )alkylamino(C 1 -C 6 )alkyl, (Q- 
C 6 )alkylcarbonyl(Ci-C 6 )alkyl, or cyano(d-Q)alkyl; or 

(b) unsubstituted or substituted phenyl, phenyl(d-C 6 )alkyl, heterocyclyl, phenoxy, 
heterocycloxy, phenylthio, heterocyclylthio, naphthyl, phenylamino, heterocyclylamino, N-phenyl-N- 
(C r C 6 )alkylamino, or N-heterocyclyl-N-(Ci-C 6 )aucylamino wherein one to four substituents are 
independently selected from the group consisting of cyano, nitro, halo, aminocarbonyl, 
aminothiocarbonyl, carboxy, formyl, hydroxy, amino, carbamoyl, (d-d)alkyl, (d-d)haloalkyl, (d- 
d)alkoxy, (d-d)haloalkoxy, (C r C 3 )alkythio, (d-d)haloalkylthio, (d-d)alkylsulfonyl, (Q- 
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C 3 )alkylamino, di(C r C 3 )alkylamino, (Ci-C 2 )alkoxy(Ci-C 2 )alkyl, (C,-C 2 )alkylthio(C 1 -C 2 )alkyl, (C r 
C^alkylsulfonyKd-C^alkyl, (Ci-C 2 )alkylamino(C,-C 2 )alkyl, di(C r C 2 )alkylamino(C r C 2 )alkyl, (C r 
C 3 )alkylcarbonyl, (C r C 3 )alkoxycarbonyl, (C r C 3 )alkylaminocarbonyl, di(C 1 -C 3 )alkylaminocarbonyl, 
and cyano(Ci-C 3 )alkyl; 

wherein R 6 and R 7 may be joined together with the phosphorus to which they are attached to form an 
unsaturated, partially unsaturated, or saturated, unsubstituted or substituted 4- to 7-membered 
heterocyclic ring wherein the heterocyclic ring contains one phosphorus and from zero to three 
heteroatoms selected from N, O, or S; and from one to four substituents are independentiy selected 
from the group consisting of cyano, nitro, halo, aminocarbonyl, aminothiocarbonyl, carboxy, formyl, 
hydroxy, amino, carbamoyl, (Cj-C 3 )alkyl, (C r C 3 )haloalkyl, (C r C 3 )alkoxy, (d-C 3 )haloalkoxy, (C r 
C 3 )alkythio, (d-C 3 )haloalkylthio, (C,-C 3 )alkylsulfonyl, (C r C 3 )alkylamino, di(C 1 -C 3 )alkylamino, (C,- 
C 2 )alkoxy(C 1 -C 2 )alkyl, (C r C 2 )alkylthio(Ci-C 2 )alkyl, (Ci-C 2 )alkylsulfonyl(C 1 -C 2 )alkyl, (d- 
C 2 )alkylamino(Ci-C 2 )alkyl, di(C 1 -C 2 )alkylamino(C,-C 2 )alkyl, (C r C 3 )alkylcarbonyl, (C r 
C 3 )alkoxycarbonyl, (Ci-C 3 )alkylaminocarbonyl, di(C 1 -C 3 )alkylaminocarbonyl, cyano(Ci-C 3 )alkyl, 
oxo, and methoxyimino. 

15. The method of Claim 14, wherein the ecdysone receptor complex is a chimeric ecdysone 
receptor complex and the DNA construct further comprises a promoter. 

16. The method of Claim 14, wherein the subject is a plant. 

17. The method of Claim 14, wherein the subject is a mammal. 

18. A method of modulating the expression of a gene in a host cell comprising the steps of: 

a) introducing into the host cell a gene expression modulation system 
comprising: 

i) a first gene expression cassette that is capable of being expressed in a 
host cell comprising a polynucleotide sequence that encodes a first hybrid 
polypeptide comprising: 

(a) a DNA-binding domain that recognizes a response element 
associated with a gene whose expression is to be modulated; and 

(b) an ecdysone receptor ligand binding domain; 

ii) a second gene expression cassette that is capable of being expressed 
in the host cell comprising a polynucleotide sequence that encodes a second 
hybrid polypeptide comprising: 

(a) a transactivation domain; and 

(b) a chimeric retinoid X receptor ligand binding domain; and 
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iii) a third gene expression cassette that is capable of being expressed in 
a host cell comprising a polynucleotide sequence comprising: 

(a) a response element recognized by the DNA-binding domain of the 
first hybrid polypeptide; 

(b) a promoter that is activated by the transactivation domain of the 
second hybrid polypeptide; and 

(c) a gene whose expression is to be modulated; and 

b) introducing into the host cell a ligand of the formula: 

Q 1 n 2 n 3 p 2 n 3 Q 2 D 2 R 3 

U X R 4 (0) n V/ R 4 R^fi \/ R 4 

M q H o H O 

i ii in 

wherein Q 1 and Q 2 are independently selected from the group consisting of O and S; 
n = 1 or 2; 
R 1 is: 

(a) (Q-QOalkyl, (C 3 -C 6 )cycloalkyl, (C,-C 6 )haloalkyl, (C 3 -C 6 )halocycloalkyl, (C 2 - 
C 6 )alkenyl, (C 2 -C 6 )haloalkenyl, (C 2 -C 6 )alkynyl, (C 2 -C 6 )haloalkynyl, (d-C 6 )alkoxy, (C 3 - 
C 6 )cycloalkoxy, (d-Q)haloalkoxy, (C 3 -C 6 )halocycloalkoxy, (C 2 -C 6 )alkenyloxy, (C 2 -C 6 )alkynyloxy, 
(Ci-C 6 )alkylthio, (C 3 -C 6 )cycloalkylthio, (C r C 6 )haloalkylthio, (C 3 -C 6 )halocycloalkylthio, (Ci- 
C 6 )alkylamino, (C 3 -C 6 )cycloalkylamino, (Ci-C 6 )haloalkylamino, (C 3 -C 6 )halocycloalkylamino, di(C r 
C 6 )alkylamino, di(C 3 -C 6 )cycloalkylamino, di(C r C 6 )haloalkylamino, di(C 3 -C 6 )halocycloalkylamino, 
(d^alkoxyCC^alkyl, (C 1 -C 6 )althylthio(C,-C 6 )alkyl, (C 1 -C 6 )alkylsulfinyl(C 1 -C 6 )alkyl, (C : - 
C 6 )alkylsulfonyl(C 1 -C 6 )alkyl, (C 1 -C 6 )alkylamino(C 1 -C 6 )alkyl, di(C 1 -C 6 )alkylamino(C 1 -C 6 )alkyl, (C,- 
C 6 )alkylcarbonyl(Ci-C 6 )alkyl, or cyano(Ci-C 6 )alkyl; or 

(b) unsubstituted or substituted phenyl, 1-naphthyl, 2-naphthyl, phenyl(d-C 3 )alkyl, 
phenyl(C 2 -C 3 )alkenyl, naphthyl(Ci-C 3 )alkyl, phenoxy(C!-C 3 )alkyl, phenylamino, pyridyl, pyrazinyl, 
pyridazinyl, pyrirnidinyl, furanyl, thiophenyl, benzothiophenyl, benzofuranyl, isoxazolyl, imidazolyl 
or other heterocyclyl, where the substituents are independently selected from one to four of the 
following: 

i cyano, nitro, halo, aminocarbonyl, aminothiocarbonyl, carboxy, formyl, 

hydroxy, amino, carbamoyl, (Ci-C 6 )alkyl, (C 3 -C 6 )cycloalkyl, (Ci-C 6 )haloalkyl, (C 3 - 
C 6 )halocycloalkyl, (C 2 -C 6 )alkenyl, (C 3 -C 6 )cycloalkenyl, (C 3 -C 6 )alkadienyl, (C 2 - 
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C 6 )alkynyl, (d-Q>)alkoxy, (C 3 -C 6 )cycloalkoxy, (C,-C 6 )haloalkoxy, (C 3 - 
C 6 )cyclohaloalkoxy, (d-Q)alkenyloxy, (d-Q)alkynyloxy, (Ci-C 6 )alkythio, (C 3 - 
C 6 )cycloalkylthio, (C,-C 6 )haloalkylthio, (C 3 -C 6 )halocycloalkythio, (C 2 - 
C 6 )alkenylthio, (d-C 6 )alkynylthio, (C 1 -C 6 )alkylsulfinyl, (C 3 -C 6 )cycloalkysulfinyl, 
(C,-C 6 )haloalkylsulfinyl, (C 3 -C 6 )halocycloalkylsulfinyl, (C 2 -C 6 )alkenylsulfmyl, (C 3 - 
C 6 )cycloalkenylsulfinyl, (C 2 -C 6 )alkynylsulfinyl, (Ci-C 6 )alkylsulfonyl, (C 3 - 
C 6 )cycloalkysulfonyl, (Ci-C 6 )haloalkylsulfonyl, (C 3 -C 6 )halocycloalkylsulfonyl, (d- 
C 6 )alkylsulfinyl, (C 3 -C 6 )cycloalkysulfinyl, (C r C 6 )haloalkylsulfinyl, (C 3 - 
C 6 )halocycloalkylsulfmyl, (Cj-^alkylamino, (C 3 -C 6 )cycloalkylamino, di(C r 
C 6 )alkylamino, di(C 3 -C 6 )(cycloalkyl)amino, (C I -C 6 )alkoxy(Ci-C 6 )alkyl, (C 3 - 
C 6 )cycloalkoxyalkyl, (C 1 -C 6 )alkoxy(C 3 -C 6 )cycloalkyl, (C,-C 6 )alkylthio(C 1 -C 6 )alkyl, 
(d-C 6 )alkylsulfinyl(d-C 6 )alkyl, (C,-C 6 )alkylsulfonyl(C r C 6 )alkyl, (d- 
C 6 )alkylamino(C,-C 6 )alkyl, di(Ci-C 6 )alkylamino(Ci-C 6 )alkyl, (Ci-C 6 )alkylcarbonyl, 
(C 3 -C 6 )cycloalkylcarbonyl, (Ci-C 6 )alkoxycarbonyl, (C r C 6 )alkylaminocarbonyl, (C 3 - 
C 6 )cycloalkylaminocarbonyl, di(Ci-C 6 )alkylaminocarbonyl, di(C 3 - 
C 6 )(cycloalkyl)aminocarbonyl, cyano(C!-C 6 )alkyl, or tri(Ci-C 6 )alkylsilyl; or 

ii unsubstituted or substituted phenyl, phenyl(d-C 6 )alkyl, heterocyclyl, 
phenoxy, heterocyclyloxy, benzoyl, heterocyclylcarbonyl, phenylthio, 
heterocyclylthio, phenylsulfonyl, or heterocyclylsulfonyl wherein one to four 
substituents are independentiy selected from the group consisting of cyano, nitro, 
halo, aminocarbonyl, aminothiocarbonyl, carboxy, formyl, hydroxy, amino, 
carbamoyl, (C!-C 3 )alkyl, (C r C 3 )haloalkyl, (Ci-C 3 )alkoxy, (Ci-C 3 )haloalkoxy, (d- 
C 3 )alkythio, (d-C 3 )haloalkylthio, (Ci-C 3 )alkylsulfonyl, (C r C 3 )alkylamino, di(Ci- 
C 3 )alkylamino, (d-C 2 )alkoxy(d-C 2 )alkyl, (C 1 -Q)alkylthio(C 1 -d)alkyl, (d- 
d)alkylsulfonyl(Ci-d)alkyl, (C 1 -C 2 )alkylamino(C,-d)alkyl, di(Ci- 
d)alkylamino(C 1 -d)alkyl, (C r d)alkylcarbonyl, (Ci-d)alkoxycarbonyl, (d- 
Q)alkylaminocarbonyl, di(C 1 -C 3 )alkylaminocarbonyl or cyano(Ci-d)alkyl; 

wherein in said substituted phenyl, 1-naphthyl, 2-naphthyl, phenyl(Ci-C 3 )alkyl, phenyl(C 2 -C 3 )alkenyl, 
naphthyl(Ci-C 3 )alkyl, phenoxy(C!-C 3 )alkyl, phenylamino, pyridyl, pyrazinyl, pyridazinyl, 
p)nimidinyl, furanyl, thiophenyl, benzothiophenyl, benzofuranyl, isoxazolyl, imidazolyl or other 
heterocyclyl, two adjacent substituted positions may be joined together with the atoms to which they 
are attached to form an unsubstituted or substituted, unsaturated, partially unsaturated, or saturated 4-, 
5-, 6- or 7-membered carbocyclic or heterocyclic ring wherein: 

the heterocyclic ring contains from one to three heteroatoms selected from N, O, or S; and one to four 
substituents are independently selected from the group consisting of cyano, nitro, halo, 



A01386-US 



147 



aminocarbonyl, aminothiocarbonyl, carboxy, formyl, hydroxy, amino, carbamoyl, (Ci-C 3 )alkyl, (d- 
C 3 )haloalkyl, (C r C 3 )alkoxy, (d-d)haloalkoxy, (C,-C 3 )alkythio, (d-d)haloalkylthio, (d- 
C 3 )alkylsulfonyl, (Ci-C 3 )alkylamino, di(C,-C 3 )alkylamino, (C,-C 2 )alkoxy(C 1 -C2)alkyl, (Q- 
C 2 )alkylthio(C l -C 2 )alkyl, (Ci-C 2 )alkylsulfonyl(C,-C 2 )alkyl, (d-d)alkylamino(d-d)alkyl, di(d- 
d)alkylamino(C 1 -d)alkyl, (d-d)alkylcarbonyl, (d-d)alkoxycarbonyl, (Q- 
C 3 )alkylaminocarbonyl, di(Ci-C 3 )alkylaminocarbonyl, cyano(d-d)alkyl, oxo, and methoxyimino; 

R 2 and R 3 are independently selected from: 

(a) cyano, aminocarbonyl, carboxy, (d-C 6 )alkyl, (C 3 -C 6 )cycloalkyl, halo(d-d)alkyl, 
(C 3 -C 6 )halocycloalkyl, (C 2 -Q)alkenyl, (C 3 -C 6 )cycloalkenyl, (C 2 -C 6 )haloalkenyl, (C 2 -C 6 )alkynyl, (Q- 
C 6 )alkylsulfonyl, (d-C 6 )alkoxy(d-C 6 )alkyl, (d-CeJalthylthioCd^alkyl, (d-C 6 )alkylsulfinyl(d- 
C 6 )alkyl, (d-C 6 )alkylsulfonyl(d-C 6 )alkyl, (d-C 6 )alkylamino(C r C 6 )alkyl, di(d-C 6 )alkylamino(Ci- 
C 6 )alkyl, (d-C 6 )alkylcarbonyl, (Ci-C 6 )alkylcarbonyl(C 1 -C 6 )alkyl, (CrC 6 )alkylaminocarbonyl, di(d- 
C 6 )alkylaminocarbonyl, (d-C 6 )alkylaminocarbonyl(d-C 6 )alkyl, di(d-C 6 )alkylaminocarbonyl(d - 
C 6 )alkyl, (Ci-C 6 )alkylcarbonylamino(C|-Q)alkyl, (d-d)alkoxycarbonyl, (d-C 6 )alkoxycarbonyl(d- 
Q)alkyl, cyano(d-Q>)alkyl, hydroxy (d-Q)alkyl, or carboxy(d-C 6 )alkyl; or 

(b) unsubstituted or substituted phenyl, phenyl(d-C 6 )alkyl, benzoyl, naphthyl, pyridyl, 
pyrazinyl, pyridazinyl, pyrimidinyl, furanyl, thiophenyl, benzothiophenyl, benzofuranyl, isoxazolyl, 
imidazolyl or other heterocyclyl, heterocyclylcarbonyl, wherein one to four substituents are 
independently selected from the group consisting of cyano, nitro, halo, aminocarbonyl, 
aminothiocarbonyl, carboxy, formyl, hydroxy, amino, carbamoyl, (d-d)alkyl, (d-d)haloalkyl, (d- 
C 3 )alkoxy, (C,-C 3 )haloalkoxy, (Ci-C 3 )alkythio, (d-d)haloalkylthio, (d-d)alkylsulfonyl, (C r 
d)alkylamino, di(d-d)alkylamino, (C,-C 2 )alkoxy(d-d)alkyl, (C,-C 2 )alkylthio(C 1 -C 2 )alkyl, (C r 
d)alkylsulfonyl(C!-d)alkyl, (d<yalkylamino(d^2)alkyl, di(d^2)alkylaniino(d-d)alkyl, (C,- 
C 3 )alkylcarbonyl, (Ci-C 3 )alkoxycarbonyl, (d-d)alkylaminocarbonyl, di(Ci-C 3 )alkylaminocarbonyl, 
and cyano(d-d)alkyl; 

wherein R 2 and R 3 may be joined together with the carbon to which they are attached to form an 
unsubstituted or substituted, partially unsaturated or saturated 3-, 4-, 5-, 6-, 7- or 8-membered 
carbocyclic or heterocyclic ring wherein the heterocyclic ring contains from one to three heteroatoms 
selected from O, N, or S; and one to four substituents are independendy selected from the group 
consisting of cyano, nitro, halo, aminocarbonyl, aminothiocarbonyl, carboxy, formyl, hydroxy, amino, 
carbamoyl, (d-d)alkyl, (d-d)haloalkyl, (d-d)alkoxy, (d-d)haloalkoxy, (d-d)alkythio, (C r 
C 3 )haloalkylthio, (C,-C 3 )alkylsulfonyl, (d-d)alkylamino, di(C r C 3 )alkylamino, (d-d)alkoxy(d- 
C 2 )alkyl, (d-d)alkylthio(d-d)alkyl, (d-d)alkylsulfonyl(C r d)alkyl, (d-d)alkylamino(d- 
C 2 )alkyl, di(d-d)alkylamino(C,-d)alkyl, (d-d)alkylcarbonyl, (d-d)alkoxycarbonyl, (Ci- 
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C 4 )alkoxycarbonyl(C 1 -C 4 )alkyl, (C 1 -C 4 )alkoxycarbonylcarbonyl, (Ci~C 3 )alkylaminocarbonyl, di(C r 
C 3 )alkylaminocarbonyl, cyano(Ci-C 3 )alkyl, oxo, methoxyimino, and spiro-(Ci-C 4 )alkadioxy; 

R 4 is selected from: 

(a) (d-C 6 )alkyl, (C 3 -C 6 )cycloalkyl, (Q-QOhaloalkyl, (C 3 -C 6 )halocycloalkyl, (C 2 - 
C 6 )alkenyl, (C 2 -C 6 )haloalkenyl, (C 2 -C 6 )alkynyl, (C 2 -C 6 )haloalkynyl, (C r C 6 )alkoxy, (C 3 - 
C 6 )cycloalkoxy, (Q-Ce^aloalkoxy, (C 3 -C 6 )halocycloalkoxy, (C 2 -C 6 )alkenyloxy, (C 2 -C 6 )alkynyloxy, 
(Ci-C 6 )alkylthio, (C 3 -C 6 )cycloalkylthio, (C,-C 6 )haloalkylthio, (C 3 -C 6 )halocycloalkylthio, (Q- 
C 6 )alkylamino, (C 3 -C 6 )cycloalkylamino, (Q-C^haloalkylamino, (C 3 -C 6 )halocycloalkylamino, di(Q- 
C 6 )alkylamino, di(C 3 -C 6 )cycloalkylamino, di(C 1 -C 6 )haloalkylamino, di(C 3 -C 6 )halocycloalkylamino, 
(d-QJalkoxyCCi^alkyl, (C r C 6 )althylthio(C 1 -C 6 )alkyl, (C^alkylsulfinyKC-CeJalkyl, (C,- 
C 6 )alkylsulfonyl(C 1 -C 6 )alkyl, (C^alkylaminoCC^alkyl, diCd^alkylaminoCC^alkyl, (C,- 
C 6 )alkylcarbonyl(Ci-C 6 )alkyl, or cyano(C 1 -C 6 )alkyl; or 

(b) unsubstituted or substituted phenyl, 1-naphthyl, 2-naphthyl, phenyl(C 1 -C 3 )alkyl, 
phenyl(C 2 -C 3 )alkenyl, naphthyl(Ci-C 3 )alkyl, phenoxyCQ-C^alkyl, phenylamino, pyridyl, pyrazinyl, 
pyridazinyl, pyrimidinyl, furanyl, thiophenyl, benzothiophenyl, benzofuranyl, isoxazolyl, imidazolyl 
or other heterocyclyl, wherein one to four substituents are independently selected from: 

i cyano, nitro, halo, aminocarbonyl, amino thiocarbonyl, carboxy, formyl, hydroxy, 
amino, carbamoyl, (d-C 6 )alkyl, (C 3 -C 6 )cycloalkyl, (Q-C^haloalkyl, (C 3 - 
C 6 )halocycloalkyl, (C 2 -C 6 )alkenyl, (C 3 -C 6 )cycloalkenyl, (C 3 -C 6 )alkadienyl, (C 2 - 
C 6 )alkynyl, (Ci-C 6 )alkoxy, (C 3 -C 6 )cycloalkoxy, (Ci-C 6 )haloalkoxy, (C 3 - 
C 6 )cyclohaloalkoxy, (C 2 -C 6 )alkenyloxy, (C 2 -C 6 )alkynyloxy, (C r C 6 )alkythio, (C 3 - 
C 6 )cycloalkylthio, (Q-Q^aloalkylthio, (C 3 -C 6 )halocycloalkythio, (C 2 -C 6 )alkenylthio, 
(C 2 -C 6 )alkynylthio, (C 1 -C 6 )alkylsulfmyl, (C 3 -C 6 )cycloalkysulfmyl, (Q- 
C 6 )haloalkylsulfmyl, (C 3 -C 6 )halocycloalkylsulfinyl, (C 2 -C 6 )alkenylsulfinyl, (C 3 - 
C 6 )cycloalkenylsulfinyl, (C 2 -C 6 )alkynylsulfmyl, (C,-C 6 )alkylsulfonyl, (C 3 - 
C 6 )cycloalkysulfonyl, (C 1 -C 6 )haloalkylsulfonyl, (C 3 -Q)halocycloalkylsulfonyl, (C r 
C 6 )alkylsulfinyl, (C 3 -C 6 )cycloalkysulfinyl, (Q-C^haloalkylsulfinyl, (C 3 - 
C 6 )halocycloalkylsulfinyl, (C l -C 6 )alkylamino, (C 3 -C 6 )cycloalkylamino, di(Cj- 
C 6 )alkylamino, di(C 3 -C 6 )(cycloalkyl)amino, (Ci-C 6 )alkoxy(Ci-C 6 )alkyl, (C 3 - 
C 6 )cycloalkoxyalkyl, (C,-C 6 )alkoxy(C 3 -C 6 )cycloalkyl, (C 1 -C 6 )alkylthio(C 1 -C 6 )alkyl, (Q- 
C 6 )alkylsulfinyl(C 1 -C 6 )alkyl, (C 1 -C 6 )alkylsulfonyl(C 1 -C 6 )alkyl, (C^alkylaminoCQ- 
C 6 )alkyl, di(C 1 -C 6 )alkylamino(C r C 6 )alkyl, (C,-C 6 )alkylcarbonyl, (C 3 - 
C 6 )cycloalkylcarbonyl, (Ci-C 6 )alkoxycarbonyl, (C r C 6 )alkylaminocarbonyl, (C 3 - 



A01386-US 



149 



C 6 )cycloalkylaminocarbonyl, di(Ci-C 6 )alkylaminocarbonyl, di(C 3 - 
C 6 )(cycloalkyl)aminocarbonyl, cyano(C,-C 6 )alkyl, or tri(C r C 6 )alkylsilyl; or 

ii unsubstituted or substituted phenyl, phenyl(C 1 -C 6 )alkyl, heterocyclyl, phenoxy, 
heterocyclyloxy, benzoyl, heterocyclylcarbonyl, phenylthio, heterocyclylthio, 
phenylsulfonyl, or heterocyclylsulfonyl, wherein one to four substituents are 
independently selected from the group consisting of cyano, nitro, halo, aminocarbonyl, 
aminothiocarbonyl, carboxy, formyl, hydroxy, amino, carbamoyl, (d-d)alkyl, (Q- 
C 3 )haloalkyl, (d-d)alkoxy, (C,-C 3 )haloalkoxy, (Ci-C 3 )alkythio, (Ci-C 3 )haloalkylthio, 
(Ci-C 3 )alkylsulfonyl, (C,-C 3 )alkylamino, di(C,-C 3 )alkylamino, (C r C 2 )alkoxy(C 1 - 
C 2 )alkyl, (C 1 -C 2 )alkylthio(C 1 -C 2 )alkyl, (C r C2)alkylsulfonyl(C r C 2 )alkyl, (d- 
C 2 )alkylamino(C 1 -C 2 )alkyl, diCd-C^alkylaminoCCrC^alkyl, (C,-C 3 )alkylcarbonyl, (C r 
C 3 )alkoxycarbonyl, (C l -C 3 )alkylaminocarbonyl, di(C r C 3 )alkylaminocarbonyl and 
cyano(Ci-C 3 )alkyl; 

wherein in said substituted phenyl, 1-naphthyl, 2-naphthyl, phenyl(Ci-C 3 )alkyl, phenyl(C 2 -C 3 )alkenyl, 
naphthyl(C r C 3 )alkyl, phenoxy(C r C 3 )alkyl, phenylamino, pyridyl, pyrazinyl, pyridazinyl, 
pyrimidinyl, furanyl, thiophenyl, benzothiophenyl, benzofuranyl, isoxazolyl, imidazolyl or other 
heterocyclyl, two adjacent substituted positions may be joined together with the atoms to which they 
are attached to form an unsubstituted or substituted, unsaturated, partially unsaturated, or saturated 4-, 
5-, 6- or 7-membered carbocyclic or heterocyclic ring wherein the heterocyclic ring contains from one 
to three heteroatoms selected from N, O, or S; and one to four substituents are independently selected 
from the group consisting of cyano, nitro, halo, aminocarbonyl, aminothiocarbonyl, carboxy, formyl, 
hydroxy, amino, carbamoyl, (d-d)alkyl, (d-d)haloalkyl, (C r C 3 )alkoxy, (C r C 3 )haloalkoxy, (C,- 
C 3 )alkythio, (C,-C 3 )haloalkylthio, (Ci-C 3 )alkylsulfonyl, (C 1 -C 3 )alkylamino, di(C r C 3 )alkylamino, (Q- 
C 2 )alkoxy(C 1 -C 2 )alkyl, (C 1 -C 2 )alkylthio(C 1 -C 2 )alkyl, (C l -C 2 )alkylsulfonyl(C 1 -C 2 )alkyl, (C r 
C 2 )alkylamino(C 1 -C 2 )alkyl, dKC^C^alkylaminoCd-C^alkyl, (d-d)alkylcarbonyl, (C r 
C 3 )alkoxycarbonyl, (C 1 -C 3 )alkylaminocarbonyl, di(d-d)alkylaminocarbonyl, cyano(Ci-C 3 )alkyl, 
oxo, and methoxyimino; 

R 5 is: 

(a) (Ci-C 6 )alkyl, (C 3 -C 6 )cycloalkyl, (d-C 6 )haloalkyl, (d-C 6 )halocycloalkyl, (C 2 - 
C 6 )alkenyl, (d>C 6 )haloalkenyl, (C 2 -C 6 )alkynyl, (C 2 -C 6 )haloalkynyl, (C 1 >C 6 )alkoxy(C 1 -C 6 )alkyl, (d- 
C 6 )althylthio(d-C 6 )alkyl, (d-C 6 )alkylsulfinyl(d-C 6 )alkyl, (d-C 6 )alkylsulfonyl(d-C 6 )alkyl, (d- 
C 6 )alkylamino(d-C 6 )alkyl, di(C,-C 6 )alkylamino(C 1 -C 6 )alkyl, (C 1 -C 6 )alkylcarbonyl(C 1 -C 6 )alkyl, or 
cyano(Ci-C 6 )alkyl; or 
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(b) unsubstituted or substituted phenyl, 1-naphthyl, 2-naphthyl, phenyl(C r C 3 )alkyl, 
phenyl(C 2 -C 3 )alkenyl, naphthyl(d-d)alkyl, phenoxy(Ci-C 3 )alkyl, phenylarnino, pyridyl, pyrazinyl, 
pyridazinyl, pyrimidinyl, furanyl, thiophenyl, benzothiophenyl, benzofuranyl, isoxazolyl, imidazolyl 
or other heterocyclyl, where one to four substituents are independently selected from: 

i cyano, nitro, halo, aminocarbonyl, aminothiocarbonyl, carboxy, formyl, hydroxy, 
amino, carbamoyl, (C 1 -C 6 )alkyl, (C 3 -C 6 )cycloalkyl, (d-C 6 )haloalkyl, (C 3 - 
C 6 )halocycloalkyl, (C 2 -C 6 )alkenyl, (C 3 -C 6 )cycloalkenyl, (C 3 -C 6 )alkadienyl, (C 2 - 
C 6 )alkynyl, (Ci-C 6 )alkoxy, (C 3 -C 6 )cycloalkoxy, (C r C 6 )haloalkoxy, (C 3 - 
C 6 )cyclohaloalkoxy, (C 2 -C 6 )alkenyloxy, (C 2 -C 6 )alkynyloxy, (d-C 6 )alkythio, (C 3 - 
C 6 )cycloalkylthio, (C,-C 6 )haloalkylthio, (C 3 -C 6 )halocycloalkythio, (C 2 -C 6 )alkenylthio, 
(C 2 -C 6 )alkynylthio, (C 1 -C 6 )alkylsulfinyl, (C 3 -C 6 )cycloalkysulfmyl, (C r 
C 6 )haloalkylsulfinyl, (C 3 -C 6 )halocycloalkylsulfinyl, (C 2 -C 6 )alkenylsulfinyl, (C 3 - 
C 6 )cycloalkenylsulfinyl, (C 2 -C 6 )alkynylsulfinyl, (C r C 6 )alkylsulfonyl, (C 3 - 
C 6 )cycloalkysulfonyl, (Ci-C 6 )haloalkylsulfonyl, (C 3 -C 6 )halocycloalkylsulfonyl, (d- 
C 6 )alkylsulfinyl, (C 3 -C 6 )cycloalkysulfinyl, (C r C 6 )haloalkylsulfinyl, (Q- 
C 6 )halocycloalkylsulfinyl, (Ci-C 6 )alkylamino, (C 3 -C 6 )cycloalkylamino, di(d- 
C 6 )alkylamino, di(C 3 -C 6 )(cycloalkyl)amino, (C 1 -C 6 )alkoxy(C 1 -C 6 )alkyl, (C 3 - 
C 6 )cycloalkoxyalkyl, (Ci-C 6 )alkoxy(C 3 -C 6 )cycloalkyl, (Ci-C 6 )alkylthio(C 1 -C 6 )alkyl, (Q- 
C 6 )alkylsulfinyl(C 1 -C 6 )alkyl, (C 1 -C 6 )alkylsulfonyl(C 1 -C 6 )alkyl, (C 1 -C 6 )alkylamino(C 1 > 
C 6 )alkyl, di(C 1 -C 6 )alkylamino(C 1 -C 6 )alkyl, (C,-C 6 )alkylcarbonyl, (C 3 - 
C 6 )cycloalkylcarbonyl, (d-C 6 )alkoxycarbonyl, (Ci-C 6 )alkylaminocarbonyl, (C 3 - 
C 6 )cycloalkylaminocarbonyl, di(d-C 6 )alkylaminocarbonyl, di(C 3 - 
C 6 )(cycloalkyl)aminocarbonyl, cyano(Ci-C 6 )alkyl, or tri(C r C 6 )alkylsilyl; or 

ii unsubstituted or substituted phenyl, phenyl(C 1 -C 6 )alkyl, heterocyclyl, phenoxy, 
heterocyclyloxy, benzoyl, heterocyclylcarbonyl, phenylthio, heterocyclylthio, 
phenylsulfonyl, or heterocyclylsulfonyl, wherein one to four substituents are 
independently selected from the group consisting of cyano, nitro, halo, aminocarbonyl, 
aminothiocarbonyl, carboxy, formyl, hydroxy, amino, carbamoyl, (Ci-C 3 )alkyl, (d- 
C 3 )haloalkyl, (d-C 3 )alkoxy, (C,-C 3 )haloalkoxy, (Ci-C 3 )alkythio, (C 1 -C 3 )haloalkylthio, 
(Ci-C 3 )alkylsulfonyl, (C 1 -C 3 )alkylamino, di(C 1 -C 3 )alkylamino, (C,-C 2 )alkoxy(C 1 - 
C 2 )alkyl, (Ci-C 2 )alkylthio(Ci-C 2 )alkyl, (d-C^alkylsulfonyKd-C^alkyl, (d- 
C 2 )alkylamino(d-C 2 )alkyl, di(Ci-d)alkylamino(C,-C 2 )alkyl, (d-d)alkylcarbonyl, (d- 
C 3 )alkoxycarbonyl, (d-d)dkylaminocarbonyl, di(C 1 -C 3 )alkylaminocarbonyl, and 
cyano(Ci -C 3 )alkyl; 
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wherein in said substituted phenyl, 1-naphthyl, 2-naphthyl, phenyl(C r C 3 )alkyl, phenyl(C 2 -C 3 )alkenyl, 
naphthyl(C r C 3 )alkyl, phenoxy(d-d)alkyl, phenylamino, pyridyl, pyrazinyl, pyridazinyl, 
pyrimidinyl, furanyl, thiophenyl, benzothiophenyl, benzofuranyl, isoxazolyl, imidazolyl or other 
heterocyclyl, two adjacent substituted positions may be joined together with the atoms to which they 
are attached to form an unsubstituted or substituted, unsaturated, partially unsaturated, or saturated 4-, 
5-, 6- or 7-membered carbocyclic or heterocyclic ring wherein the heterocyclic ring contains from one 
to three heteroatoms selected from N, O, or S; and one to four substituents are independently selected 
from the group consisting of cyano, nitro, halo, aminocarbonyl, aminothiocarbonyl, carboxy, formyl, 
hydroxy, amino, carbamoyl, (C,-C 3 )alkyl, (d-d)haloalkyl, (C,-C 3 )alkoxy, (d-C 3 )haloalkoxy, (C r 
C 3 )alkythio, (d-d)haloalkylthio, (d-C 3 )alkylsulfonyl, (d-d)alkylamino, di(Ci-d)alkylamino, (C r 
d)alkoxy(C r d)alkyl, (C r d)alkylthio(Ci-d)alkyl, (d-d)alkylsulfonyl(C r Q)alkyl, (C r 
d)alkylamino(d-d)alkyl, di(d-d)alkylamino(d-d)alkyl, (d-d)alkylcarbonyl, (C r 
C 3 )alkoxycarbonyl, (Ci-C 3 )alkylaminocarbonyl, di(d-d)alkylaminocarbonyl, cyano(Ci-C 3 )alkyl, 
oxo, and methoxyimino; and 

R 6 and R 7 are independently selected from: 

(a) (d-C 6 )alkyl, (d-C 6 )cycloalkyl, (C,-C 6 )haloalkyl, (C 3 -C 6 )halocycloalkyl, (d- 
Q)alkenyl, (C 2 -Q)haloalkenyl, (C 2 -C 6 )alkynyl, (C 2 -C 6 )haloalkynyl, (d-C 6 )alkoxy, (C 3 - 
C 6 )cycloalkoxy, (d-C 6 )haloalkoxy, (C 3 -C 6 )halocycloalkoxy, (d-Q)alkenyloxy, (C 2 -C 6 )alkynyloxy, 
(d-Q)alkylthio, (d-Q)cycloalkylthio, (d-d)haloalkylthio, (C 3 -Q)halocycloalkylthio, (d- 
C 6 )alkylamino, (d-d)cycloalkylamino, (d-C 6 )haloalkylamino, (C 3 -C 6 )halocycloalkylamino, di(C,- 
C 6 )alkylamino, di(C 3 -C 6 )cycloalkylamino, di(Ci-Q)haloalkylamino, di(C 3 -C 6 )halocycloalkylamino, 
(d-Q)alkoxy(d-d)alkyl, (C 1 -C 6 )althylthio(C 1 -Q)alkyl, (C l -Q)alkylsulfinyl(C 1 -Q)alkyl, (Q- 
Q)alkylsulfonyl(d-C6)alkyl, (d-C 6 )alkylamino(Ci-C 6 )alkyl, di(C 1 -C 6 )alkylamino(C 1 -C 6 )alkyl, (d- 
C 6 )alkylcarbonyl(C r C 6 )alkyl, or cyano(C!-C 6 )alkyl; or 

(b) unsubstituted or substituted phenyl, phenyl(d-C 6 )alkyl, heterocyclyl, phenoxy, 
heterocycloxy, phenylthio, heterocyclylthio, naphthyl, phenylamino, heterocyclylamino, N-phenyl-N- 
(Ci-C 6 )alkylamino, or N-heterocyclyl-N-(Ci-C 6 )alkylamino wherein one to four substituents are 
independently selected from the group consisting of cyano, nitro, halo, aminocarbonyl, 
aminothiocarbonyl, carboxy, formyl, hydroxy, amino, carbamoyl, (d-d)alkyl, (d-d)haloalkyl, (d- 
d)alkoxy, (d-d)haloalkoxy, (d-C 3 )alkythio, (d-C 3 )haloalkylthio, (d-C 3 )alkylsulfonyl, (d- 
d)alkylamino, di(C r d)alkylamino, (C r d)alkoxy(C,-d)alkyl, (C 1 -d)alkylthio(C 1 -d)alkyl, (d- 
C 2 )alkylsulfonyl(d-d)alkyl, (d-C 2 )alkylamino(d-d)alkyl, di(C 1 -C 2 )alkylamino(C 1 -C 2 )alkyl, (d- 
d)alkylcarbonyl, (Ci-C 3 )alkoxycarbonyl, (d-C 3 )alkylaminocarbonyl, di(Ci-C 3 )alkylaminocarbonyl, 
and cyano(d-d)alkyl; 
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wherein R 6 and R 7 may be joined together with the phosphorus to which they are attached to form an 
unsaturated, partially unsaturated, or saturated, unsubstituted or substituted 4- to 7-membered 
heterocyclic ring wherein the heterocyclic ring contains one phosphorus and from zero to three 
heteroatoms selected from N, O, or S; and from one to four substituents are independendy selected 
from the group consisting of cyano, nitro, halo, aminocarbonyl, aminothiocarbonyl, carboxy, formyl, 
hydroxy, amino, carbamoyl, (C 1 -C 3 )alkyl, (d-C 3 )haloalkyl, (Q-QOalkoxy, (C l -C 3 )haloalkoxy, (C,- 
C 3 )alkythio, (Q-QOhaloalkylthio, (C,-C 3 )alkylsulfonyl, (C r C 3 )alkylamino, di(C,-C 3 )alkylamino, (C,- 
C 2 )alkoxy(C,-C 2 )alkyl, (C 1 -C 2 )alkylthio(C,-C 2 )alkyl, (C r C 2 )alkylsulfonyl(Ci-C 2 )alkyl, (d- 
C 2 )alkylamino(C l -C 2 )alkyl, diCCrC^alkylaminoCC-C^alkyl, (C,-C 3 )alkylcarbonyl, (C r 
C 3 )alkoxycarbonyl, (Ci-C 3 )alkylaminocarbonyl, di(Ci-C 3 )alkylaminocarbonyl, cyano(C!-C 3 )alkyl, 
oxo, and methoxyimino; 

whereby upon introduction of the ligand into the host cell, expression of the gene of iii)c) is 
modulated. 



